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14888. Machine for Compounding ‘Siné Curves. WG. Cady. (Sciénée, 
28. 8, 1906. Paper’ read ‘before the Amer. Phys. Soc., 
Feb. 24, 1906.)—The ‘machine ‘described’ is designed’ for ‘class use, and is 
different from such machines‘as Mach’s of Michelson’s harmonic analyser in 
that it can only be used to give resultant of a fundamental 'sine curve‘and 
either ‘its second; third or fifth harmotiic. It can “be quickly adjusted to 
give' any desired amplitude or phase relation. The machine is Soniewhat 
complicated in detail, and the sketches in the original paper should be con- 
silted: hatd rubber dise’A, 21 diam:, tiounted at the end of a 
horizontal shaft ‘©, carries @’sthafler B, to which'a’short pin Pig attached. 
P fits in a'slot in: movable ‘horizontal ‘to which is rigidly attachéd 4 
vertical rod R. Thé latter catries‘a’ pencil, ‘and slides up’ and down inside a 
_ Slotted tube, so that'the pencil registers’ the vertical component’ of the motion 
of P. large’ gear wheel niounted'6n the shaft O engages in a rack on the 
under edge’of ‘a’ vertical board to which sheet of paper is fasteried. When 
the shaft is turned by means of ‘a Grafik, the board’ advances horizontally and 
the pencil traces 'a curve whose form depends on the setting of the discs A and 
B. By means ‘of geating ‘the ‘disc’ B’ can ‘be'made' to rotate either 2/8 or 8 
times for each tevlution of A, this’giving Whree harmonies! 
Distortion of Cyclic’ Elistit Bodies! Volterra. (N. Cimento, 11: 
pp. 144-161, March, 1906.)—The problem of the hollow cylinder having radial 
slot is considered in greater detail than in the previous paper [see Abstract 
No. 1674 (1905)].- ‘shown that the bases of the solid may be maintained 
plane by a systemi offorces normal ‘to-thie ends, which are ‘then ‘at their 
original distance apart: ‘Also, the circlé which’ separates the regions’ of com? 
pression from those of extension has a radius which’is' the’ arithmetic mean 
of the extremie radii of the cylinder. Observations made tpon a caoutchouc 
cylinder confirm the results’ obtained’ (Accad.Lincei, Atti, 
16. pp. 519-525, May 20; '1906.)—The ‘author ‘calculates ‘the distortion of a 
hollow cylinder in which wedge-shaped cut is’ made’ in one’ side, the 
planes of the cut intersecting upon a radial line and ‘being equally inclined to 
the generating lines of the cylinder.’ In-an actual case of a rubber cylinder 
the sides of the cut are brought together and cemented. Photographs of the 
solid'sa.freated are given. [See Abstract No. 2189 (1905).] S. G. S. 
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18385. Stretching of Thin Wires. G. Ercolini. (N. Cimento, 11. pp. 125-148, 
March, 1906.)—Continuing his experiments upon the torsion and stretching of 
copper wires [see Abstract No. 1175 (1906)], the author investigates the 
simultaneous effect of a constant stretching force and one sinusoidally 
applied. The apparatus previously employed is modified for this purpose, and 


varies with the value bt/tbe sindeoidaly apbliea lohd. While 


the residual, and still more the permanent deformation increases with the 
amplitude of the sinusoidal. P), the constant lgad (x) increases the. 
and diminishes the latter. to P, it produces 
smaller temporary deformation than when w= 0, and if large, a greater effect. 
Amongst other conclusions it may be noted that a permanent deformation pro- 
duces a large hysteresis, i.¢., a limited range pf eves elasticity. S. G. S. 
1386. Vibrations of Steamers. S. Yokota. (Physico-Mathematical Soc., 
Tokyo, Proc. 8. 5. pp. 91-102, May, 1906.) —The vertical vibrations, which have 
been studied the most, appear to, chiefly to unbalanced forces and 
couples of the engines and widenced ‘but little by the propeller. 
Examination of structural for, a, destroyer, shows that the 
- vibration is composed of different, modes, which: are roughly; harmonics—as 
experimentally found by Yarrow-—ifithe ship actsas along free-fre¢ bar, The 
horizontal vibrations. are not disqussed, ;Ingonnection, with this,paper Terada 
showed with a, wood-block model. of|,a.torpedo-boat that its frequencies. of 
vibration, both vertically and when; itrisifloating.in water 
4887, Relation, Tensile and, Compressing Strength, Bergfeld. 
(Ann,, Physik, 2., 407-422, author arrives.at 
mewhat, complex formula for obtaining, the tensile, strength, of. the morg:or 
ess plastic, metals, from the compressive load. and. the alteration of dimensions 
of cylinders, of, the metal which such compression produces,; The, coefficient 
of. friction. between lead andthe. hardened, steel pressure-plates.is taken as 
varying from 0:2 to.0:5—average. 0°4;.,. The results experiments on pure 
lead, commercial lead, an alloy.of, the latter with 0:98 per.cent. zinc, pure tin, 
pure, zing, cadmium, commercial, aluminium, pure, silver, pure. ‘copper,jand 
nickelare given. The increase of tensile; strength of castJeadiunder.imcreasing 
compression was found to follow, the relation F = 860 (1. 106989 /r);,where F 
is the tensile strength (calculated), b the height and r the radius of end of 
specimen after loading... The effects of duration of loading,of,the smoothness 
of and of the.presence of, a, mace F.R, 
“4838, Flow of, vader Pressures ng: News, 
p. 459, Nov. 2, 1905.)-—Steel tubes, of wall;thickness4 to-}-in., 4 ini diam; 
and.12 in. long, were filled with. crushed. stone .coucrete, and, allowed ito: set. 
The. thicker-wajled; tubes stood. 150,000 Ibs. compression Joad: without injury 
except for.a shortening of } in. ;..the thinner. tubes! began to show: deforma- 
tion at 120,000 ,lbs., and were tested up;to 150,000)lbs,, Photographs. of 
cylinders.are shown... In two. cases.,the compression is 8} and. 8} in. 
respectively, the, diam. increasing to about.5 in. Qn. sawing the -tube: the 
concrete is found to have “flowed” like a. plastic materialiand to’ have taken 
the exact.shape of the. distorted tube... \Referenceis made to.F. D: who 
has shown, that marble Geolog.: Son, 1901)... 
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1889. ‘Calculation of Ferro-conérete Slabs. Caufourier. (Génie 
pp. 875-876, April 7, 1906. Engineering; 81. p,786; June-1, 1906.) Abstract.) 
With the approximate: assumptions (1): that ‘the steel: canbe replaced a 
material having the same coefficient of: elasticity as‘the:concrete; and: of area 
equalto-thatof the steel’ x (E,/E,); the ratio ofthe coefficients for the steel 
arid conerete: (taken:as' 20); and (2) that! the!whole of the concretein’the ten- 
sion: side {bears no ‘tension’: ‘it: is «shown! ‘that = 2M/jax(e ~#/8); vahd 


2/8), where and f, are the stresses: in the concrete and steel 


respectively, M: the bending moment; the width;e and the depths) of :the 
axes of the.stee} bars, and the neutral axis respectively below’the top of the 
areaiof the steel. Whence'itiis' further shown that,-designing 
normally so that the maximum working. stresses in‘ steel and‘ concrete (taken 
as 1,000 and 50 kg. per sq. cm. respectively) are reached simultaneously, 
(1) the weight of ‘Steel, in kg. per sq. m. of ‘slab, will be ‘equal to «in émi,; and 
(2) the bending’ moment which a’ slab!!m. wide'can support = 10é 
In English units' these rules are : (1) Weight of stéel' in normal slab-per sq: | 
yard-is'4'6d lbs. [misprinted4°6 lbs:]\ where d@ is depth ‘in ‘inches of the stéel 


pps 5-19); Discussion, pp. 19-55, Jan.4Feb.,; 1906. Engineer. 
ing, pp. 847-+-850,. 22, 1905. Abstract. Bull. Soc. d’Encouragement, 
 108.-pp. 181-135, Jan.31, 1906.)—Special jaws are described; which ‘were used 
for the tests, designed. to prevent, as. far as:possible,: yielding by bending. 
a preliminary series practically identical results were: obtained from mild steel 
bars notched in several ways;:and from plain‘bars—the: latter form was used 
in further experiments, :Castiiton, wood; steels, and alloys were tested. The 
ratio ultimate ‘shear’ stress’ to ultimate tensile stress differs widely with 
different: materials. When élotigation:is ver'y:little (as in’ cast iron), the:ratio 
may ‘bé as: high as 1°25, but:in ductile: materials, ¢.g:, mild steel, itis from 
to 1-0. Theishear stressfor cast: iron is somewhat high—average about L5itons 
per sq. in., that for Swedish crucible steel increased regularly with carbon:com- 


tent, from: 18'5:tons with 0:12. per cent. C; to 88:3: with: 0°77 per cent.;, Inthe 


discussion; }.:H. Wicksteed and others described a testing-machine shackle 
for single. shear; he gives :a load-penetration diagram ‘for shearing, 
Stromeyer discussed the effects: of compound stresses upon steel. ; Commu- 
nications.—J: Goodman gave:a number of ‘results »which were. closely, in 
accord with the author’s, '’The:ratio of shear stress’ to maximum tensile stress 
ranged from 1:4 to ‘0°68 ; the ratio of shear stress to maximum tensile. load 
divided by-final area, from:1'86 to 0°44 ;: the ratio of calculated:shear stress. at 
tensile. fracture ‘to. experimental’ shear ' stress (Carus-Wilson’s method) from. 
272 tol. W.C, Popplewell had found 12T/#D* tobe the shear stress, 


(Acad. Sci. St... Pétersbourg, Mém. 17..8. pp. 1-82, .1905.)—Following the 
method-given in a former memoir [see Abstract: No, 8178 (1904)], the author 
_ putsthe fundamental equation of the problem in a form which allows the 

unknown function expressing the potential of the liquid at any point to be 


investigated either -by successive approximations. or by series,‘ and then 


presents this function in form of a series of powers of the excess of the 
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angular velocity above that for the nearest ellipsoidal figure of equilibrium to 
the figure sought, these terms being:such that in their evaluation the calcula- 
tion ican always be made.. The approximation can thus be pushed to any 
extent desired. The convergence was also examined:as in the former 
memoir, and the author claims that he has now rigorously established the 
existence of the figures of equilibrium which were given 22 years:ago by 
calculations. exact only to a first approximation. But his conclusions for 
- figures that are deformations of the Jacobi ellipsoids are much less complete 
than :for those which are. deformations of the Maclaurin spheroids. He 
concludes, however, contrary to: Darwin [Abstract No. 959 (1908)]; that the 
pear-shaped: figures of »equilibrium are not ee and gives reasons for 
1942. Fi igure. and. Stability a Liquid: Satellite, G. H. Daseia, 
(Roy. Soc., Phil. Trans. 206. pp. 161-248, June 28, 1906.. Proc. Ser..A. 77. 
pp. 422-425, May 14, 1906. Abstract.. Nature, 74. pp. 115-116, May 81, 1906.) 
—+-Two problems are here considered—(1) the determination of the figures and 
secular stability of two masses of liquid revolving about one another in a 
circular orbit without relative motion of their parts, (2) the variation of the 
stability produced by solidification of one of the liquid masses without change 
of shape whereby ‘tidal friction within it is removed. Ellipsoidal harmonic 
analysis is employed, the calculations being intricate and the numerical 
evaluations most laborious. In the first. problem it is found that Roche's 
limit, i.¢., the distance (in planetary radii) between the centres of the satellite 
anid the planet at which instability sets in, varies from 2°457 to 2'514 as.A, the 
ratio of their masses, changes from 0 to 1 [for values of X from:0°5:to 1, at 
least, it seems to be 2°454 + 0-06A]|, the corresponding: distances between 
their nearest points varying from 1'080 to 0°660 with a minimum of 0°688 for 
\'s=0°6. For Roche’s case, i.¢,, for a spherical planet with infinitesimal planet, 
the limit is:found:to be 2°45589 instead of 2°44 (Roche’s value. determined 
graphically). For finite satellites the shape is an ellipsoid deformed by an 
infinite series of ellipsoidal harmonic deformations beginning with terms of 
the third order, the most important. of which is due to the third zonal 
harmonic whereby the satellite assumes a somewhat pear-shaped figure, being 
sharpened towards the stalk end of the pear pointing towards the planet and 
blunted at the other end ; and it is shown that, in every case of true limiting 
secular stability of the system, instability supervenes through tidal friction. 
_ The possibility of the development of the constriction between the stalk and 
the middle of the pear and of the pear breaking into two. detached masses is 
studied, and it appears that two quasi-elliposids just detached from seach 
other do not possess secular stability. Now Jeans finds [Abstract’ No. 958 
(1908)] that the equilibrium of rotating liquid cylinders is quite analogous to 
that of ellipsoids, but the transition from a single rotating cylinder to two 
cylinders revolving about each other appears to be stable : hence at some 
stage the two problems, of the cylinders and ellipsoids, must part company, 
and Liapounoff [see preceding Abstract] would doubtless say at the beginning 
of the pear-shaped ‘series... With this view and Liapounoff’s .genéral 
conclusion as to the instability of pear-shaped figures the author. disagrees, 
but the must await the of paper 


on 769-781, June, 1906.)—Three methods: of determining the number of 
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corpuscles in an atom are given, and from each it appears that this number is 
of the same order as the atomic weight: In the first method, the dispersion 
of a gas ‘consisting of single atoms; or a diatomic gas in) which the 
atoms have no’ resultant charge, is determined, the. displacement of the 
negative corpuscles in one direction and of the positive sphere in the other 
by the oscillating electric field, and the resulting effect of this’ polarisation; 
being taken into account. If the mass of either the corpuscles or the positive 
sphere be zero, there will be no dispersion, for the configuration of the atom 
will depend only upon the instantaneous value of the-electric field; but 
_ when the mass is not zero the rate of change of configuration depends upon 
the frequency of the field, and the gas will produce dispersion, From the 
expression for the refractive index obtained, and from Ketteler’s values for the _ 
refractive index for hydrogen it appears that the number of corpuscles in 
the atom cannot be very different from unity and that the mass of the positive 
sphere cannot: be small compared with. that of the negative corpuscle' or 
_ corpuscles. In the second method, the energy scattered per c.cm. of ‘ait 
when R6ntgen rays pass through it is shown to bea constant fraction of the 
primary radiation, the fraction depending upon the number. of corpuscles 
| present per.c.cm. and the mass of and charge upon each. From Barkla's. 
' .~—s- determination of the fraction it is deduced that the number of corpuscles per 
molecule is 25, and since the scattering by’ air is very nearly the same as that 
by nitrogen, this again indicates that the number. of'.corpuscles to the atom is 
very nearly. the atomic weight. In the third method, the coefficient of 
absorption of #-rays is calculated, from which it again appears that the 
number of corpuscles to the atom is proportional to the atomic weight. ‘If 
the number of corpuscles in the atom be as small as the above determinations | 
indicate, a difficulty arises in explaining the large number of lines which 
exhibit the Zeeman-effect. Thus the number of lines in the case of the 
spéctrum of iron is much greater than the atomic weight.. The’ author 
considers, however, that the lines need: not all |be emitted :by. corpuscles 
within the normal atom, but that an atom :in: the flame or arc is surrounded. 
by a swarm of corpuscles, and.combinations are formed which last long. 
| enough’to emit a considerable number of vibrations; lines produced in 'this 
way would not be reversed by the cold vapour, and the numberof fines: 
which show the is in very 
small. | Ss. 
1944. Mixtures and Helium, P. Tanzler. (Deutsch; 
Phys, Gesell., Verh. 8. 12. pp. 222-235, June 30, 1906.)}—The apparatus 
| employed by Schultze [see Abstract No. 1616 (1901)] was. used,.and the 
| viscosity measured by the method of transpiration at the temperatures 15°, 
99°7°, '182'9° C. The viscosity increases with the percentage of helium in the 
mixture up to a maximum (quite 4 per cent. larger) for about 40 per cent. of 
helium, though for pure helium it is less than for pure argon by 11 per cent. ; 
its values for temperatures from 0° to 188°C. can be. expressed, very well by 
Sutherland’s formula, but the formula.of Puluj can regarded-as 
approximate, too large values being in general given: by it for, the higher 
proportions of helium... Thiesen’s theory is confirmed by the observations, 
but the for the existence a are not fulfilled. 


Gesell., Verh. 8. 12. pp. 286-288, June 30, 1906.)—Tanzler has deduced from 
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his;experiments. [see-preceding that. Sutherland’s::law as ‘to 
temperature and Thiesen's' law as to:.concentration are satisfied: by the 
viscosity: of a:'gaseous mixture, these laws are incompatible: ‘The author 
shows that his. own law satisfies Suthérland’s in the case of:pure gases if put 
imithe form: = + 21262) + (angi. + Gags); Where 9); are: the 
percentages) by: volume. of the components; 2, m, their molecular weights, 
and ay =aiiri+ Bur’, Bur’, dm = anr a= ant + Bar’, 
r being put for the square root. of the reciprocal of. the absolute oe 
and the other -letters! These: latter may possibly be 
1918. ‘Possible Relation between and Gravitation: G. Sagnak: oy 
(Joutn; de Physique, 5. pp. 455-462, July, 1906.)—It has been suggested that: 
radio:active bodies borrow energy fromthe medium in which they are, and. 
that the attraction on:a radio-active atom iis made up, not only of a part which 
would, be unaltered if:it were non-radio-active, but also: of a: part dependent 
on 'the medium.: Under these circumstances the masses of equal weights of a! 
radio-active aid a non-radio-active substance would be unequal.) This was; 
tested, by observing the oscillation periods of a short quartz rod, suspended: by) 
4.quartz thread 4 cm,long, weighted at the ends by small glass tubes containing: 
(1) 0°4: gm. of a-sulphate of: which: about halfis radium sulphate, an equal: 
weight of barium sulphate,the whole being ina bell-jar under an air pressure’ 
Ofi4 om. of mercury. The observations showed that the masses:of equal: 
weights.of.pure barium and:radium do not differ by 10 per cent. nor. onan oft 


Black Spot in Liquid Films,’ s ‘(Phil Mag. il 
ppi746-758, June, 1906.)--It is found that sudden increase. of :pressute- on) 
accompanied by rapid thinning of the film, a rapid thickening resulting 
from sudden decrease:of pressure; these ‘effects ate obviously: due:to.the' 
adidbatic changes of temperature. By passing the light used with a Michel-: 
son interferometer through 221 films the measurements of the mean limiting 
thicknesses of ‘the first:and ‘second black films given in a former paper [see 
_ Abstract No. 1838 (1899)] were confirmed, and it appears that a second black 
film may have a thickness 50 per cent. greater than the limiting thickness. 
Reinold and -Riicke?’s. ébservation of the apparent continuity-of the sutface 
tetision| in passing. from one»bldck film:to anpther, though the change: of. 
thickness .is discontinuots, is ‘also oénfirmed. It further seems: possible: ‘to: 
distinguish five species of ‘black filnis, of which the twoconsidered above are 
the thinnest:: An explanation of the discontinuity se ee ‘of James: 


“a 1948. Relation ‘Storm. Movement Distribution:: H. 
Bowie. ):(Monthly Weather Rev. 84.:pp/ 61-64, Feb., 1906.)—Where storms: 
ineve-in an easterly direction ‘in:middle latitudes, storm ‘centre’ lying ‘near: 
and'‘south of an ‘area ‘of high pressure-pursues a course that deviates to the, 
right‘ of! the habitual track ‘of ‘normal storms for that locality. The:cons 
verse holds for a storm centre lying N. or NW. of a high-pressure area. A 
high-pressure area covering the region towards which the storms would 
northally travel retards:its' progress ; and a high-pressure area in. its-tear 
accelerates «The. velocity andi of.. the. could’ 
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be predicted werevit ‘values’ (1) 6f the displacement 


of the storm centre arising ffom the ineéequal ‘pressure: distribution; and (2) of 


the drift, of the mpper air-curretits which appear to carry’ the’ with them. 
Eachi tenth: of :an :inch ‘increase in Datometric: pressuté; nieasured’ 

fromthe storm céntre along ‘lines: radiating to the’ Nu NE., Es, &e., has) 
many trials; been considered) to’ be equivalent to'a ‘movement’ be the storm 
centre by 62°99 miles, By taking the general resultant of those ¢ight vectors 


_asone of the components which’move the storm along its track, the other, 


the eastward .drift,¢an ‘be found. ’The! author ‘shows how: this’ is done, 
and: gives a table:of ‘his'forecasts for Jani} 1908, which’ mark’a Very" 
agreenient for the predicted: velocity, and fairly’ good results for the’ direction 
of the storm movement, the actual’ path diverging on an averige’ By 8° from 
the predicted. Cases of ‘several centres are difficult to deal 
"4040. of the Atmosphere. of Velocity, 
and ‘Pressure in: the! Cyclones and Anticyclones of Europe’ and 
North America.;. Bigelow. > (Monthly Weather ‘Rev. pp. 7478, 


Feb. 1906:) Jt would be! desirable: to in ‘America;' as ‘in’ Europe} 


numerous simultaneous ascensions from different points of ‘the same ¢ytléne. 
But! repeated ascensions at a°single’ statiofi; “with ‘special facilities for thé 
work, accomplish the same purpose, by allowing the kites to remain aloft and 


thus permitting the cyclone’ to drift.past thé instrament, After escaping — 


from the: confusion in: the! circulation® hear: the surface; about the same 
temperatures s¢em itd: prevail in the: midst of the:tracks of ‘the cyclones and 


anticyclones Blue Hill; lat. Berlin; lat) 529, ‘Hald; lat.66%; the 


European. data may, therefore, approximately be applied to the? American 


temperatures above’ the, 4,000-m. The: author distinguishes as before 


{see ‘Abstract: No.,.1187+ (1906)] S.; .W.‘quadrants~ for’ the’ north 
temperate:latitudes of :the.two continents: He finds that for the: N. quadrant 
there is: both: for velocity: cOmponents' and: for. temperature:variations’ rota+ 
tion? through: about) 90°, from the: NW. to! the’ NEj; in »pdssing from the 
10,000-m. and thatithe rotation‘in the S,quadrant is’ less 
in the respective.cases.), The eastern-drift gradually breaks up into gyrations 
in the lower levels; the anticyclone has ia system of outwatd components 
from top to bottom, the cyclone a system of inward’comiponents from bottom 
to top, but there is no true inversion in either case. On descending the 
pressure! takes>the features of high\and*‘low pressure ‘ateas, the ‘high ‘areas 
standing. thes“ saddle” towards® the the (low areas’ with’ the 
“saddle towards the N. The’ closed isobars. decrease in‘ density from the 
surface upward; and disappear 2 or'B miles above ground: ‘Where’ closed 
isobars occur there is a vertical component, upward in ‘cyclones, downward 


1980, Gradients on the West Coast Stottand' at 
Surrey.’ Dines.’ (Roy. Soc., Proc, Ser, A. ‘77. pp. 440-458, 
May 14, 1906.)—The tesults ‘of ‘the kite’ observations [see Abstract‘No. 2889 
(1904}}' consist of 16 traces at Crinan in August, 1908, 29 traces at Crinah (kite 
flown from H.M.S. Seahorse) ‘in June and July, 1904, and 75 traces at Oxshott. 
Most of the’ Oxshott ascents were made on ‘international days; ; the Kite ae 
away 5 times, but the improved metebrograph was Hever lost nor damaged 
At'Crinan'south-easterly winds wéré ‘blowing in 1904 instea ‘of 


AG 


‘the usual. westerly winds,,.and. these. winds. brought steeper itemperaturé 


gradients (characteristic of continental winds) and also temperature:inversions ; 
on.several dry days and also on.one wetiday the air.on the top of Ben Nevis — 
was warmer.than at the corresponding height over the sea; after July 19 the 
barometer trace was almost.a straight line, and the wind failed entirely at the 
height of a few thousand, feet. The height of clouds is difficult to ascertain, 
as the kite may be only obscured by the \clouds without being above them. 
The. average temperature gradients per. 100 m. for. heights 500, 1,000, 

1,500, 2,000, 2,500 m. were in 1904, at Crinan : 0°77,0°58, 0°84, 0°49, 0:51°:C.; 


and. at Oxshott, 0°77, 0°57, 0°87, 0:80°C.. The gradient was'small at Crinan 


for the first. 500 m. in, cyclonic ‘weather, and low also for the range 1,000:to 
1,500 m. with south-easterly winds, , Temperature inversions go together, with 
a large decrease in relative humidity, and.the warmth seems to be due to the 
compression of the descending air rather than to the presence of warm hori- 
zontal currents; each ascending air current that is accompanied by con- 
densation. of vapour should tend to form an, inversion elsewhere. » The vertical 


: components of the air velocity are probably. very small; a few hundred feet 


per hour. In:one case a powerful convection current was distinctly observed, 
raising : the:kite from about 4,500 ft. (temperature 5° C:) to 5,800 ft. (tempera- 
ture 9° C.) in 24 min. ; the relative humidity rose from 90 to 100 per cent., the 


strait on. the wire from 50 to 200 Ibs. 


"3981, Winds ii in the Neighbourkooi of the Hergesell, 
(Comptes Rendus, 142. pp. 1860-1868, June 11, 1906.)—-The author gives 
further proofs, that. the sea-breeze from the SW. which he'observed on and 
off the Canaries in 1904, during the’ morning hours, was a purely local wind 


due to the heating of the land ; a land wind stronger than the sea-breeze 


followed after.a calm in the afteradons. ‘This land wind raised ‘the tempera- 
ture over; the: sea from) 24° C. at 8.p.m. fo 42° at 8\p.m.,..while ‘the relative 
humidity decreased from 67 :to 12. per cent. ; the data agree with Hann’s 
formula for the vertical temperature gradient. |The! author emphasises that 
Teisserenc. de Bort.and ‘Rotch: [see. Abstracts Nos. 519 (1905) and 22 (1906)] 
have: misunderstood him when stating that he denied: the existence of 
the: SW, counter-trade. His’ own observations and. conclusions ‘concern 


districts outside the. trade-wind | Jas Canaries, he 


Edinborgh, Proc. 26. pp.'142-156, 1905-1906.)}—-Seiches were artifically gene- 


rated in water in,a small rectangular trough by means of a square .of wire 


gauze actuated by a pendulum, but really guided by the hand: The character 
of the Jake-bed was varied. by fitting differently shaped blocks of wood to the 
bottom of the trough, the beds experimented with being in elevation a concave — 
symmetric parabola, a concave semi-parabola, a convex symmetric parabola, 
two symmetric straight lines, one straight line, a concave truncated quartic. 
In some cases the water could be made to oscillate in as many as,fiye or 
seven, modes. . The agreement of the observations with Chrystal’s formule 
[see Abstract No. 1698 (1905)] is most satisfactory, though: for the.seiches of 
high nodality with the concave parabola and quartic, the divergence between 
the theoretical and observed. results increased with the nodality, and doubt- 
less because in, these cases the square. of the ratio. of the, to 
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positions of, the nodal lines were hard to fix, the observations only, giving ail 
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limits: within! which the nodes:lie; compared ‘with the nodés in a trough of 


uniform depth they are displacedtowards ‘the: shallower parts of the water. 


A inethod of recording the separate ‘motions of two superimposed seiches is 
given, and some interesting ‘observations connected with 
‘S. Kusakabe. (Physico-Mathematical ‘Soc.;Tokyo,' Proc. 84. 


pp.’ :88+90, May, 1906.}—The Kashima district, 50 miles NE. of ‘Tokyo, 


suffers little from earthquakes, while the neighbourhood is often disturbed. 
Omori had ascribed this tranquillity to the shadow effect exerted by the; big. 
mass of the. Kanamé-Ishi rock, whose outcrop. lies, in the centre, of, that 
istrict, In the author's opinion the district is in itself. comparatively stable, 
and the surrounding. regions are bad . conductors for seismic. waves. .. The 


: etymology , of the name. Kashima suggests, that the district was once an. island : 


in the Pacific. The. shielding action is due, not to, the presence, of more 


elastic rocks between the region,and the seismic centre, but to the presence 


of the non-elastic alluvial marshes. and in which the energy 


¢ 1354. Connection between Different Eruptions and Earthquakes H.V. Gill. 
(Roy. Dublin’ Soc.; Proc. 11. 11: pp.'107-110, June, 1906.)—A’ ball « 

into’''a hollow teetotum which is spinning evenly makes it wobble, but even- - 
ness in the'spin returns if another equal ball or two equal balls aré introduced ; 
these balls are found to take up’ positions equally spaced around the ‘circum- 
ference. The author ‘suggests that: when Vesuvius became active on April 
8th, the displacement of material ‘catised the earth to wobble, giving rise 'to 
stressés which resulted’ in the earthquake’ at Formosa on April 14, and that 
at'San Francisco ‘on April 18, these three places being in ‘a narrow belt of 
mean latitude 84° N.; and sian separated in longitude by from 107° 8 ae 

E 


Distribution Uitta-violet ight on Sun's Disc. Sehwargschild 


and: Villiger. (Astrophys. Journ. 28. pp. 284-305, May, 1906.)—The 
decrease: of brightness from the centre to the edge on the sun’s disc ‘is 
investigated, dealing chiefly ‘with: the ultra-violet light down 'to X8200. A 
special light-filter was made by-coating a specimen of ultra-violet glass with 
a thin film of silver, the glassoin' this case being the objective: itself. By 
méans of preliminary exposures to the spectrum of iron it was found that the 
radiation transmitted only extended from X8200-8250. "The objective was 
120 mm. aperture and>825 cm. focus. The variations were measured by 
means of sector diaphragms... The plates were then measured with a micro- 
photometer’ against a photographic wedge. Extensive tables are given to 
show the results determined. The decrease of brightness i is not more marked 
in the ultra-violet than in the violet; the gradual increase in the rate of 
falling off which is observed in passing ‘from the red toward the violet, comes 
stop in. the: ultra-violet. . It noteworthy ‘that, if true, this’ result is 
opposite in character to the absorption of the earth’s atmosphere, which — 
increases very rapidly the sath No.' 71 


: 1856. Ultra-violet Radiation of Sun-spots and Facule. K. Schwarzschild 
and w. Villiger. (Astrophys. Journ. 28. pp. 845-846, May, 1906.)—After 
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brief reference to the, work of 'previous authors '[Abstract No.490(1906)] on 
the radiation) of sun-spots, the authots describe their recent researches:onithe 
ultra-violet, radiation: for: -photographs: takém:in ‘this 
special light:it was moticed that the umbrze.of! the larger spots exhibited very 
greatly increased contrast. | The brightnesses of the regions are then:givén in 
comparison with the brightness of an undisturbed place at equal distances 
from: the ‘centre,;.Ih the case of the. faculz, their brightness in case 
exceeded; by, more. than 20 or ‘cént. that. :the . cindisturbed 


Eclipse’ Shadow Bands.” M. »(Asttonom, Nachr. 
4086.’ Nature, 74, p.'185, June 7, 1908, Abstract. \—The author proposes 
to employ six screens for observing the shaddw bands precéding’alid following 
a total eclipse of the sun, one ‘horizontal; two vertical (N. to S. and E. to W -)s 
one oriented to the azimuth of the sun at totality, anid another ‘perpendicular 
to this direttion, and one placed in the ‘diréction of ‘the wind. ‘This scheme 
was used during the eclipse’ of Aug. 80, 1905, in Spain, with the following 
results : ‘Breadth of bands = 2 cm. ; ‘distance ‘between consecutive bands 
on 6 ‘om. ; velocity of translation = 80 m. min, 


ihe Sky Totak Solar Eclipse. N. Piltschikoff. 
(Comptes Rendus, 142. p. 1449, June 18, 1906,)—During the total phase of the 
eclipse of 1905, Aug. 80, the polarisation of the. sky.at a point; 90° from. the 
sun, in a vertical plane. was,found tobe zero, .The explanation is that the 
photo-polarimeter., placed. in, the shadow, of the moon receiyes two kinds. of 
luminous rays—first, polarised, rays, due, to illumination of the shadow cone 
by the corona. second,. neutral rays, . due. to illumination,, of, the ..earth’s 
atmosphere, outside the shadow. by sunlight, “The. polarisation of the. first 


is-masked,,by the second, which are. of. the greater intensity. 
also. Abstract No. 2150 (1905).] 


NewiMetliad for Discovery of As.eroids. J. H. Metcalf. (Astrophys. 
Journ. 28.: pp. 806-811, May, 1906.)—-In Max. Wolf's: method the’ camera: is 
adjusted to:stellar rate; thereby obtaining all the stat images'as minute points, 
whileany asteroids happening. to be passing ‘through ‘the’ region would 
impress 'theniselves: as short: trails, the intensity of which would depend on 
the brightness of the asteroid: The limit:to this method occurs :when ‘the 
trail is so. faint Ahat cannot: be~ measured... The’ present: :author: has 
suocessfully overcome? this) difficulty: by. reversing the process ; ithe: photo- 
graphic: -camerahas its rate of ‘movement adjusted :to» be: equal:to the 
computed velocity. of the asteroids, and the isurroundirig: stars! come out as 
short trails of varying densities. Of. course this scheme is:subject to the 
uncertainty consequent on the velocity of the asteroids. being: unknown, but 
as these bodies all lie within certain limits in the solar system, their! probable 
velocities may be approximately: computed, at least-sufficiéntly: to greatly 
shortem their trail on the! photographic plate. . By’ thesé means ithe fainter 
themselves by reason of the longer ‘exposute; and 
photographs aré. given showing the images of asteroids of!the 18th magnitude, 
which is much beyond the possibilities of the usual methods of detection. /! 
C, P. B. 


—— 
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1360. Molecular Changes in Nickel Steel. C. E. Stromeyer. (Nature, 74. 
p. 223, July 5, 1906.)—A clock having an invar pendulum which was properly adjusted, 
was found, after the clock received ajshock, to be going as though the pendulum 
were undercompensated, i.c., the coefficient of expansion had increased. A 
case is alee. uoted of, in the temperature of 


“4361, ‘Influence of Susface Tension 0 on the lof io. the Surface 
a 4 Liquid Lamina. ‘Al iaume. (Comptes Rendus, 143, pp. 30- 2, July. 2 1, 1906.)— 
Boussinesq gives, for the speed of propagation of waves of a liquid of hie H in 2 
rectangular he small’ chatige of evel at section x and time t h, t 
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the surge tension fi is also taken into aggount, ‘the last 
by the factor i— where is, the density | of the liquid... 


1962) ‘Principle of Virtuat Work i in Relation to Friction. G. 
Lincei, Atti, 15; pp. 589-544, May 20, 1906. )\—Thie’ applicability igi et of 
virtual work to’ displacements involvitig friction is discussed. ‘The ‘duthor concludes 
that’the necessary and sufficient condition for equilibrium for 4 system of bodies‘in 
contact, between whose surfaces thére‘is friction, is that for any infinitesimal‘ defor- 
mation compatible with given conditions the sum of the work due to external forces, 
to to shall be zero or S. G. S. 


4363. of the Motion, of the A. (Ann. 
20. pp, 627-688, June 26, 1906.)—An illustration is given.in, which the 
ordinary mechanical Jaws are. satisfied only if the assumption is made [s¢e, Abstract 
No, 133 (1906) ] that a body's, mass m is dependent on its, energy-content ¢ in such 
wise that dm = de/c, where c is the speed ‘of Tight. The author now attempts to 
show, by assumption’ of'the Maxwell-Lorenz equations, that this'is‘the necessary 


sufficient condition ‘for the ‘conservation of the motion of the’ tndss-centre for 


systems ‘wherein | electromagnetic. as ‘well as' mechanical processes are’ ‘Occurring: 


Eléetricat Condeictivity "of: ‘EP '(Zeitschr. 
Chem. 49. 2. 190-194: May 14, 1906: -Laborat. fiir ‘internat, Meeresforschung, 
Kiel,)—Values ate given for the electrical conductivity at 0°; 15°,and 25° iof:sea-water 
containing salti, Observations: of electrical conduttivity:cambe 
used to determine the concentration of samples of sea-water.; the values:deduced are 
accurate than those, obtained from with, 

than, thogg seduces, from fitrations:, ya 


1365. Comparison. of ‘the Upsala, and Gottingen 

(Gesell, Wiss. Gottingen, Nachr., Math.- Phys. Klasse, 1, pp. 121-123, 1906.)—In.1 nit 

cases the variations between these seismograms. for the same earthquake indi 

that the tremors hav have reached the. observatories. from opposite Figen 

they have ‘travelled round the earth i in reverse directions. | 


1868. Photography. of “Solar Bdlipse. and 
Stefanik, (Comptes, Rendus, 142. p; 945, April. 28, 2906. )—The anthprs propose 
to combine the usé of the spectroheliograph ‘with. certain ‘specially prepared 
coloured screens inorder to-attempt the photography of the solar corona in ordinary 
daylight. The secondary slit of the spectroheliograph will ae set on the greén‘tine 
5303, which is characteristic of. the coronal :radiations,. sind Ci B. 
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4807. ‘Dilatometer » for Benn. (Deuitséh: Phys. 
Gesell., Verh. 8. 12. pp. 205-208, June 80, 1906. }—The points of intersection 
of two ‘sheaves of equidistant parallel lines I, and II. lie also on parallel lines 
III. equidistant from one another. If the lines I, and. II. are dark strokes. of 
appreciable thickness, then the lines III, will consist of bands of maximum 
brightness alternating with others of maximum darkness, and the position of 
these latter is well defined. If the angle g between I. and II.. varies, the 
distance apart / of the lines III. varies also. If 9 is small then the variation 
of J is very large. If c is the distance apart of the lines I. or II., we have 
sin (4/2) = c/2l, hence dl/dg = — [P cos (9/2)]/c or dijdg= — Pic. This 
can be used for the measurement of (say) small thicknesses. The author 
describes one form of apparatus for measuring the increase in length of a 
heated bar. One grid is fixed, and the other is. turned about a knife-edge at 
a known distance from one end. of the bar. The width between the dark - 
‘bands, projected on to a screen, is then. measured, and so from. the above 

4868. Extension of Dobplers Principle. A. ‘Schmidt. ( ‘Phys, Zeitschr. 7. 
pp: 828-829," 1, 1906.)—The shortening or lengthening of the wave- 
length of the li Hs feceived from a source has been shown by H: Poincaré to 
depend upon the motion of any body by which the light is reflected on its 

_ way from the source to the observer ; further, W. Michelson has shown that 
‘the waye-length depends upon the rate at which the optical distance between 
source and receiver is changing, both on account of change in actual length 
of path and in refractive index of medium. , Michelson’s method was further 
developed by J. Fényi [see Abstract No, 1411 (1904)], but the author points out 
that Michelson’s and Fényi’s treatment is subject to a fundamental error. 
The reflected or transmitted» beam is. considered to consist of the beams 
reflected at succeeding instants superimposed upon each other; and this, 
according tothe author is unjustifiable;.as in the case of oblique incidence 
the beams'do not. overlap. © The problem ‘i is then attacked by considering that 
_ the incident beam gives rise to a'series of separate impulses at’ the surface of 
separation of the two media considered, and the transmitted or reflected beam 
is determined by finding the new ‘wave-surface by the method of Huyghens. 
Thus the moving surface of separation behaves as a receiver to the incident 
beam ‘aitd’as an emitter to the refracted ‘beam.’ If the normal to the moving 
sutface of separation’ be rotated through the small angle ?, then ‘the new law 
of refraction which applies in this case is found to be sin (¢ + 9) =p sin (r+ ¢), 
the upper sign being taken in the case of Tefraction and the lower in the case 
of reflection, and g an angle which depends on the velocity of the surface 
and that of ight, Shands in produced by the motion i is given 


that at the. station, ¢ the velocity of the surface, and v.that of light. 
The. remainder of. the paper,.is taken up with a) discussion of :the limits of 
applicability of this method ‘and ‘the application of? it»to the’ study of the 


. 
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condition of the outer layers of the sun, ‘It.is pointed out. that the high 


velocities ascribed. to, the-igases in. the protuberances, calculated ion the 
assumption of a-simple Doppler-effect, are quite unnecessary, since: the same 
displacement of the lines would be produced by the refraction. of 
comparatively cold layers of gas moving with much penis velocities. | 
S. G. s. 
another E. Grimsehl. (Phys. Zeitschr. 7. pp. 472-475; July 1, 
1906. | Phys, Laborat. der Oberrealschule auf der Uhlenhorst, Hamburg, 
May 6, 1906:)-—The distance between consecutive spectra produced in agiven 
plane by:a diffraction’ grating is: proportional to the wave-length of light 


_ employed, and this for given, frequency is inversely as: the velocity of: propa- 


gation. Hence the number of spectra falling within a given’ space varies 
inversely as the velocity... Thus, a diffraction grating is: placed:at one.end of 


a long rectangular box atid a semi-transparent screen at the other, ‘and an 


image of.a slit produced by a lens falls upon: the screen,'the light having 
passed through the grating: When the box is half filled with water the set of 
spectra falling on the: upper half of the screen is more openly spaced than 


that on the lower. Approximately three spaces ‘of the upper» set coincide 


with four of the lower. Using a glass block instead of the trough, the 
numbers are 2 and.8. Since both sets cannot be sharply in focus at the same 
time, the screen ‘is always placed’ so as focus) both sets equally, well. 
Further experiments are describedin which the alteration ig focal by 
refraction i is employed to obtain the same ratios.© GS. 


1370, I ntenference produced in. ‘Continuous Spectra’ by. Thick: E. 
Gehreke and, O, ‘—Reichenheim. (Deutsch: Phys. Gesell.,- Verh. 8, 12. 
pp. 200-221, June. 80,'1906.:: Communication from) the .Phys.:Techn. 
Reichsanstalt,)—If, homogeneous. light; passed) through a collimator witha 
vertical slit, is reflected.so.as:to fall obliquely:on a thick glass. plate, and.after 
reflection is examined in: a telescope, the image of the slit appears traversed 
by interference bands ::if the light used is mixed:(¢.g., white) and before first 
reflection is passed through, a train of prisms with vertical refracting edges, 
the spectrum formed .is traversed by oblique interference bands...) This 
obliquity is altered:if the plate is rotated about a horizontal. axis, and. there is 
one position of the plate for which the clearness of the bands is.4: maximum, 
being then, moreover, independent of the: width of the slit, In. this position 
the plate is nearly parallel to the slit, and the bands are but slightly inclined 
to the Fraunhofer lines seen in white light if the slitis narrow.. Much greater _ 
clearness in this ‘best position, is obtained: if the light, .is: allowed .to ‘fall 
upon the plate before instead of after passing through ‘the. spectroscopic 
arrangement, and. with a Rowland concave. grating of .7.m. radius and. a 
plate 1 cm. thick 42 interference bands have been.observed and photographed 
between the D lines in the spectrum of first order. . These interference’ bands 
may obviously be used advantageously in the, measurement of wave-lengths, 
ond in correcting the by defective B. 


and P. Fitch. (Phys. Rev. 22. pp. 845-850, June, 1906.)—The., ordinary 


interferometer method is modified to determine the thickness of the specimen 


_in terms of the wave-length instead of using a micrometer or other mechanical 


device. A. of; uniform structure been secured, jit. is 
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silvered on ‘half of! one’ side dnd pressed against the ititerferometer mirror, 
first «with» the \silvered ‘side ‘out and’ afterwards’ reversed, In‘these two 
positions the numbers of ‘fringes jare ‘counted’ on transition from one surface 
to another, andthe thicknesses of the: lamina’ and silver film 

1872. Dispersion in Electric Double Refraction. H.L. Blackwell. (Amer. 
Acad., Proc. 41. ‘No, 80. pp. 647+667,: May, 1906. Contribution’ from ‘the 
Jefferson Phys.’Lab,, Harvard University.)-+The:dielectric of a charged con- 
_ denser: has the optical property of d:uniaxial crystal,some diélectrics behaving 

like positive, some like’ negative crystals... Carbon disi:lphide ‘belongs to’ the 
former class, and found for this substance ‘that the. double refraction 
varies: inversely»as the ‘square root of ‘the wave-length. A strong beam of 
polarised light is‘sent between the plates:of a condenser immersed in CS, 
the condenser consists of two:long ‘silvered strips of optical glass fixed in a 
specially enamelled <iron tube ‘long. Working with a ‘potential 
gradient: of 56,000. volts“ the: dispersion ‘measured’ by ‘a Babinet 
compensator is shown not to'conform with: the law ‘suggested by Kerr, the 
curves giving the relation between: double refraction and wave-length being 
more convex"to the axes than the -hyperbolas drawn: according to the above 
rule. The'voltage employed was taken from a battery of 20,000 storage cells, 
used in ‘conjunction with:a resistance built-up of 90:coils each:of 10,000 ohms, 
and’was measured by a Crompton potentiometer. ‘The optical: measurements 
were made from photographic: wen was care- 
fally porified before use. 1G. Ev A, 


* 1878, Improvements ‘in the Diffraction Process of Colour Photography. 
£. Ives. (Phys. Rev. 22, pp. 889-644; ‘June, 1906.) Wood's “process 
[Absttact/No. 1664 (1899) ] although of great theoretical interest and apparent 
simplicity, ‘fails ‘to give ‘satisfactory pictures, the fundamental defect lying 
in the ‘superposition of' the gratings: the improved method a ‘screen C, 
ruled with at least 200 opaque lines to' the inch, the opaque lines being twice — 
the width’ of the ‘transparent ‘spaces’ between, is superimposed on a glass 
diffraction grating ‘B, and that again:on a ‘bichromated gelatine plate A. - On 
this combination a lens throws|the picture of a’three-colour positive, one of a 
set of ordinary three-colour positives; The grating Bis one:of'a set of three, 
each ‘calculated’ to ‘send one ofthe primary colours ta a given point, say, 
2,400 lines to: the inch for red, 8,000:for green, and 8,600 for blue. By shifting 
the screen C the breadth of a transparent space, and using the three gratings 
in‘turn along with the corresponding positives;'three exposures are made, so 
that ‘on ‘development of A’a picture is obtained made up. of alternating strips 
of three different grating spacingsin which'the strips run atright angles to the 
grating “lines: a further modification of the original method;'the colour 
effects are obtained with a single -grating 'by-rotation:of : the latter combined 
with the use of a‘rather long illuminating slit...In an apparatus designed by 
F. E.:Ives/for observing the pictures; the light is'received from four stits each 
furnishing--one spectrum, and: reftectéd ‘from an! oblique mirror’ through the 
diffraction picture placed between two lenses, In this way two first and two 
second ordér wen ‘results thos of the 

} 

sip’ 1506-1509, June 25, 1906.)}—A thin gelatine layer impregnated with silver 
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bromide being-put-on a surface ofimeércury; 
with the light:incident both normally and: obliquely and both’ polatised: 
non-polarised, were photographed, Examination of . the: photographs -in 
white Jight:under;mormal incidence. shows,a displacement. the colours 
towards the violet, and theimore; the larger'the; angle of incidence at:28° in 
the: gelatine: the.redi begins onthe: part. of, the plate where! thé yellow: acted, 
andi at angle:45°' where. the blie indigo -was, photographs were 
examined in| obliquely falling: light colours: were: displated: ‘towards the 


«rec iin Jight at,45° the colour seén.at point is: that: of; the region of the 


spectrum! whichféll on the sensitive plate::at, this: ‘point: under: the «same 


‘incidences. If the :light-is: polarised.in-the plane of incidence:thé colours 
observed;are very. brilliant and puter than with unpolarised: light. ‘Ifthe 


light. is polarised perpendicularly “to: the ‘plane. of incidence the’ colours 
become duller and duller-and ‘finally disappear: under’ the incidence: of 45° in 


the gelatine.. Similar results were obtained when*the mercury 


dispensed with, but under the'same ‘conditions of exposure and: light’ the 
colours)seen at any point of a plate are not the same as with the mercury. 
[Errate, 148. p. 148, july 3 R. B. 


Sensitiveness of the Retina, to StefAnik, 
(Comptes Rendus, 142,, pp. 1569-1570, June. 25, , 1906.)—The: author .has 
extended to the ultra-violet, region.of the spectrum; his. method, of, increasing 
the visibility of the. infra-red, by. employing, coloured screens, to.absorb neigh- 
bouring radiations [see next, Abstract and Abstract No. 1058.,(1906)],,... With 

an aniline violet screen, he can; easily see to measure.as far as:48880.(L.), the 
H and K region. being rendered: extremely. brilliant, though there is great-loss_ 
of fight i in the optical glasses of the apparatus. Without a, screen, the. visible 

it,, according TAnnuaire du Bureau. des Longitudes, is. about, 28980, 
Millochau has shown. that. the, photographic and visual limits are the same, 


: It appears, therefore, ‘that the retina is sensitive to all luminous radiations 


which the spectroscope allows to pass. By employing instruments less 
absorbent for the extreme rays, the. known limits.,of,,retinal.,sensitiveness 
will probably be extended... The. method is recommended for the study of the 
spectra of the chromosphere and reversing layer, which are; stillsanknowa, in 


the infra-red region, it. now. that the easily per- 


"4876, ‘Photography’ the Sec ‘Millochau. (Com 
142. pp. 1407-1408, June'18; 1906.)The : results obtained 1 by 
[seé’ Abstract’ ‘No. 1058 '(1906)], ‘WHO succeeded in ‘observing’ the infra-ted 
spectrum visually down to \= 1p by employing ‘screens which absorbed 
other radiations, led ‘the author to experiment photographically i in the same 
region. ‘The well-known property possessed by the infra-red rays, of destroy- 
action on'a sensitive plate prévidusly solarised, was utilised. 
Pa mploying such a plate, and interposing, between the projecting lens and 
the slit of the spectroscope, a deep red screen consisting of an alcoholic 
ution of chrysoidine, malachite green, and aniline violet, it’ was found eas 


to photograph the infra-red ‘solar spectrum as far as &, though there was 


considerable loss ‘of light in the apparatus. It was noticed that'the action of 
the infra-red” trays on a gelatino-bromide film’ is superficial, even when ‘the | 
actinic rays used in solarisation penetrate ‘deeply. “The ‘best results ‘would 


therefore be obtainéd by employing plates ‘specially prepared-to prevent 


penetration’ of actinic rays, having the per either very thin, or coloured 
red or ‘yellow. A 
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1872. Spectra of Sulphur Dioxide::. F. Lowater. : (Astrophys. Journ. 28: 
824-842, May, 1906.)}—-The paper is in' two parts, dealing ‘with’(1) the 
absorption spectrum, (2) the band emission spectrum of sulphur dioxide; ‘In 
the first investigation the gas was énclosed ina steel tube, 207 ‘cui. ‘long, 
having its»ends closed by quartz plates, provided’ with special ‘valves for 
exhaustion and admission of the The spectrograph had. quartz lenses 
anda grating with 14,488 lines to the inch.: The wave-lengths and intensities 
of the chief ‘bands are tabulated, these being practically confined ‘to the violet 
and ultra-violet regions, between \A4100-2100. ‘There is'an apparent regularity 
inthe differences of the wave-numbers. of the bands,’ The second research 
_ was to determine the radiation of ‘specially prepared ‘sulphur dioxide: » The 
spectra were obtained with a concave Rowland ‘grating of 180 cm. radius; 
the.spectra ;were very faint, and exposures from:40-80 hours weré necessary. 
The bands were found to have distinct maxima turned towards the ultra-violet: 
On taking the reciprocals of the wavetlengths it was found that ‘the bands 

1378. Spectro-analytical nvestigations. Sredeshagen.. (Ano. d. 
Physilt,’20.-1/ pp. 188-178, May 1906. ‘Habilitatidnsschrift, Leipzig.) — 
The author has ‘madé investigation of the: Spectra of ‘certain riretals in the 
flames of carbon monoxide’ and ‘of hydrogen’ in chlorine:' In the’ case of 
the former the metals give the same spectra as in the’ ordinary’ Bunsen flame, 
No metal, however, gives the’ same ‘flame spectrum ih the hydrogen-chlorine 
flame-as in the Bunsen flame.<’ The ‘alkali’ metals’ and ‘thallium’ give no 

spectrum at all) ‘while the alkaline earth metals,’ copper, and ‘some others give 
the: chafacteristic metallic-chloride ‘spectra. The’ author conclades that the 
principal seties of K and Na’ and ‘the green’ Tl line ‘are the’ “Spectra of 

“1879; ‘New ‘Apparatus ‘Examination “of 
Cc. de Watteville.- (Comptes Rendus,'142. pp. ‘1078-1080, 
May 14, 1906.)}—The substance to be examined is placed‘in a’ box in which a 
small observation window is cut.! The phosphorescence ‘iS: excited by the 
spark discharge between two electrodes also placed in the box. ‘In ordet’ to 
screen the eye or the photographic plate from the actual. light of the spark, 
the following arrangement is adopted : A circular disc carrying two oblong 
projections. capable of rapid rotation round its central axis is, So 
mounted that, as the disc rotates, each of the projections in turn passes in 
front of the window cut in the box. As each projection passes the. window, 

é second projection, by touching a spring, allows the spark to pass.between 
the The disc i is mae to rotate ata of 80 revs. Con. 


“1880. Hathodic of ‘diluted ‘with Lime. G. 
(Comptes Rendus, 142. pp. 1518-1520, June 25, 1906.)—A full 
account of the spectrum of the binary system europia-lime is given. In 
addition fo the bands mentioned certain others appear, increase, and then 
decrease in intensity as the proportion of europium diminishes. , Whee, in 
the ternary system lime-gadolinia-europia, the proportion, of, 
~ becomes of ‘the order 1/100, the europium chooses, the gadolinia as diluent 
in preference to the lime. Mixtures are made in which the prop 
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+ 5/05 ; the mixtures poorest in 
europium give, within these limits,of dilution: in' lime, the »spectrum.of the 
binary system mixtures: richest, in. europium: ‘give 
the..spectrum: of the system  lime-europia ‘so. lorig! as the’ proportion) of 
GdyOg:-+' EugO; to CaO is less than: 4/99 ; for greater proportions the spectra 

and Lanberts Law. R. W. Wood. (Phil. Mag/21. 
re 782-788, June, 1906. Phys. Zeitschr. 7. pp. 475-479, July 1, 1906.)—On 
passing.a spark between cadmium electrodes close to the surface of a solution 
of. fluorescein, the fluorescence, if viewed; from, below, appears much: more 


brilliant if the light is received. at, grazing emission, so that.the fluorescent 


surface is foreshortened, than in other positions. . Hence Lambert's law does 


not. hold in, this..case. experiment, is described in. which. the relative 


intensity of. luminosity. of the, fluorescence. produced | in the surface, of;.a 


crown-glass prism for various;angles of emission, when viewed from inside is 


determined. . The intensity increases rapidly,as the, observed surface is fore- 


shortened, and agrees very well, with ;that calculated on: the assumption. that 
the radiation from each fluorescent molecule is independent of the direction 
within the glass, and thus obeys the same law as the radiation from a enna | 
emission, owing to. ‘internal ‘reflection. , That refraction and. reflection play.a 
large part in determining the intensity in any direction is shown by placing 
a quartz, plate over. the face ofthe prism, with glycerine between. the two. 
The intensity is now much less, when. viewed from. the glass side, more 
when. viewed. from the quartz side than. previously. A surface fluorescence 
may be. produced by allowing canal: rays. to fall on rock salt ; the radiation 
then, obeys the: same laws.as for an incandescent gas ;, and from, the fact. that 
the emitted light shows the D line as sharply as.sodium vapour, the author 
concludes that the radiation is from. that wholly 


1982. “Absorplion of B-rays of J. (Phys. Zeitsche, 4. 
419-421, June 15, 1906.)—The expression is obtained, for the 
absorption coefficient, a, of any material, for the B-rays of radium, A being 
the .atomic weight: of the material, d its: density, and & a constant, ‘The 
relative: absorption produced. by. plates of different metals is, found, ya 
photographic method, and a, 3/Ad? and a/ YAd? are tabulated. The values of 
the ratio all lie between 420 and 6°81, while a varies from 24 for Al- to.198 


1888, Occlusion of Radium Emanation. L. Bunzl. (Akad. vhs Wien, 
Sitz, Ber, 115. 2a, pp. 21-81, Jan., 1906, From the II. Phys, Inst. d. k.k: Univ., 
Wien. )—Celluloid and indiarubber have: a remarkable faculty of oceluding 
radium emanation. This occlusion may be discovered by an irregularity,in 
the curve of secondary radio-activity. The kink in the curve, which implies 
a retardation in the rate of decay, is. produced partly by occlusion of emana- 
tion and partly by. the residualhactivity, which, according to Rutherford, sets 


in when the original activity has fallen to'sggqy part of its initial value, These 
two elements can only be separated by using a strong. radio-active influence 
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to begins withi: Caoutchoue and show’ distinct’ occlusion; which 
féw 'hours-iaftér ‘exposure: Metals, like ‘copper and 
‘platinami;; probably also! produce! some Occlusion adsorption; but that is 
jnotvyéto clearly established. all: the: substances hitherto: investigated, 
mharcoal shows by; far the: greatest: occlusion, its’ behaviour this-réspect 
 -beitig similar tovits occlusion of ‘other:gases. »Even'after 6:days the: activity 
.6f activated charcoal is as intense as that of other occluding bodiés is.after’a 
few hours. The emanation slowly diffuses out, but cannot be oe 
Wiss, Wien, : Sitz.’ Bér. Ba. 1906. the 
Tnst. #hédret. Physik” atid “thé ‘Phys.’ Trist.’ ‘der’ ike Wien.) 
"Phe authors’ Have determined the’ tinte the’ activity takes fall to half value 
for the remanent’ activity ‘from ‘radium, ‘radio-lead, ‘radiotelfuriuni;” tadio- 
The'meah of seventeen ‘observations givés ‘its value days. 
consider Ruthetford’s atid Boltwood’s' suggestion ‘that lead “is ‘the 
product of the disintegration’ s6mewhat improbable; ‘show’ how ‘it is 
to arrange | the’ knows active'substatices to the’ 
of Radium F. v. Léreh. (Ann. 
Physik, 20.2. pp. 845-854, June 1, 1906.’ Phys. ‘Inst. d. Univ., Wien. 
‘Akad. Wien, S Sitz, Bet! 2a! pp: 197~208, Feb., 1906.’ Eel. 48. 
‘65-68, July 14, 1906.)}—If copper or nickel rod’ is immersed in a solution 
‘faditim B and C, the is deposited’on the rod,’ It may also’ be separated 
by “electrolysis, ‘using small current densities ; ; it is then’ deposited ‘on the 
platiniin kathode. The anode remains inactive if acid solutions : are‘used ; in 
‘neutral ‘solutions it becomes slightly active, and strongly active’ in éétutions 
which are alkaline. Tf BaSO, is precipitated from a mixed solution; radium C 
is found in' the ‘filtrate, while Ra B is carried down by the barium. The'authot 
agtées with Bronson that the times taken for the activity to fall ‘to ‘half value 
~ usually given are too long. He obtains 26°7 min. for Ra B and 19°5 min. for 
Racer ‘No: 807 has: and 19° min. 
i thy 


(Amer. Journ. Sci. 21. pp. ‘415-426, June; 1906. ‘Paper réad’ before’ 'the 
Amer.Phys. Soc., Feb.’ 24; 1906, Phys, Zeitschri'7. pp. 482~489,. july 15, 
1906;)—The activity due to’ 1 gm. of thorium in different minerals is deter- 
mined and is’ found ‘to be ‘constant.:. Certain. commercial salts of thorium 
Contain only about one-half of the equilibrium quantity of radio-thorium, 
R. S. W. 
Sci. pp. 409-414, June, 1906. ead before the Amer. Phys. 'Soc., 
‘Feb, 24,1906: Phys. Zeitschr. 7. pp. 489-492, July 15, 1906.)—-The salts are freed 
from emanation and their activity tested at intervals’; ‘finally the activity due 
to' the ematiation accumulated in them ‘is’ measured? It‘ is‘ found 'that' about 
"70 per‘cént. of the éimanation formed is actually retaitied by the Salt, which is 
the form’of a thin film: ratio of-the activity of’a Salt containing all its 
‘emanation to its initial activity, when bi emanation is present, is papi to be 
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as ‘the mean ‘of determinations. the ranges’ of the: «particles 
Ra, Ra A, Ra’ C/and'the éidnation are added togettier;'|their sam 
‘or 6'60 times the range ‘of the’ a-particle from’ radium: itself, which ‘is' nearly 


same It appears highly! probable: that thé a-ray:activities of the 


different products are: proportional to’ the ranges’ of ‘their ‘aparticles,»and 


| that! ionisation by each particle is proportional to its range. 


1388. of Thorium. H. M. Dadourian. Journ. 
Sci. 21: pp. 427-482) June; 1906.' Paper read before ‘the Amer, Phys. Soc., 
‘Feb; 24,1906; | Phys. Zeitschr. 7. pp. 458-456, July 1, 1900.)—Experiments 
were ‘undertaken with’ a view ‘to proving definitely that’ radio-thorium is 
disintegration “product of thorium,’ although Haln' only succeeded in 


‘separating it from thorianité.' The author ‘tested’ thorite, thorianite, and: five 


‘specimens of thorium nitrate. He finds that'all the results ate consistent with 
the hypothesis -that radio-thorium ‘is a disintegration product of thorium’ and 
‘the producer of thorium X.* Thorium emanation being a rddio-active product 
of thorium X, the amount given’ off by‘a substance ‘is ‘proportional to the 
of thorium’ X’ present. For’ a substance in' which’thorium X and 

io-thorium are in radio-active' equilibrium; ‘the quantity ‘of thorium 
emanation given off will be proportional to the amount of both thorium X 
and radio-thorium, but not necessarily to that of thorium present in the 
substance. This explains various irregularities of radio-activity observed. 
however, all three—thorium, radio-thorium, and thorium X—are in: tadio- 
active equilibrium, the proportionality will-hold for each’of: them. The fact 
‘that one of 'the'thorium nitrates, which was: prepared over three ‘years.ago, 
‘was inotably' deficient in radio-thorium, indicates'that the rate of recovery and 
‘conséquently the tate of decay of radio “thorium is very slow, and that’ = 


‘half-value period cannot be below LEE, 


1889. Radio-activity,,of Thorium, J. Elster and H. Geitel.:.(Phys. 
Zeitschr, 7. pp. 445-452, July 1,,1906.)—From.the sediments. of, the, thermal 


springs of Bad Nauheim and. Bad Kreuznach preparations.are obtained ‘which 


have much greater radio-activity. than thorium, but whose induced: activity 
has a rate of :decay: almost identical with that: of ‘thorium. ‘The ‘authors 


consider that the ‘active substance is the radio-thorium of ‘0, Hahn ‘{see 


‘Abstracts Nos, 1898 and. 2189 (1905)]. Under the conditions of ‘experiment 
used throughout, the activity of thorium hydroxide is represented by 6,100 


volts drop’ per hour ‘per gm. “Of ‘substance’ employed. From the’ Bad 
‘Kreugnach sediment a preparation was obtained whose activity is 821) 080 in in 


the above scale. The inducéd activity is compared with that. for thorium 


‘hydroxide, and for an interval of 48 hours the rates of decay are practically 
identical, To establish the identity of radio-thorium as the active constituent 
_of ‘thorium; the rates of .decay of activity of radio-thorium Xand thorium X 


are compared, Hahn's observations being »repeated.'' The two are..very 


nearly the same. The same conclusion, that' thorium owes its radio-activity 
to radio-thorium, is strengthened by the ‘fact that the authors succeeded in 


separating by chemical means from thorium hydroxide:a substance which has 


1990. Radio-activity Sine, ‘and’ C.-Negro. “Phys. 


Zeitschr. 7. pp. 850-858, May 15, 1906. From the Italian.}—The authors’ 
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observations partly agree, and partly. do. not, with those of, Allan} (of 
Jaufmann, and Righi [see Abstracts Nos. 1088, 1066 (1904) and 892 (1906)};; 
but whilst no simple general law can be derived connecting the radio-activity 
‘with meteorological. phenomena, the following facts are quoted ::.(1) Freshly 
fallen snow, when collected at once, is strongly radio-active. . (2) The activity 
is found to almost: completely disappear after 2 hours. (8) Snow which: has 
' fallen on the ground appears to retain its activity somewhat —_ than when 
has fallen on a roof. W. 

1301, ‘Radio-activity of the, Ash. on the: ‘April ‘Eruption. of 
A. Becker. (Ann, -d. Physik, 20. 8. pp. 684-688, June: 26, 1906.)— 
This investigation: was undertaken as a test of the theories of the distribution 
of radium within the earth. The, ash and) lava show. nearly, equal, radio- 
activity—about 8} times. that of Kiel garden soil, which is, however, 20 times 
less active. than Wolfenbiittel garden soil, so that the products of the eruption, 
that. must have come.from a considerable depth, are less active than. most 
- Jayers. of the earth’s surface.. The observations further show that there is 
about 2 x,10-" gm. of radium, in 1.c,cm. of lava—a number closely, agreeing 
‘with, Strutt’s [see Abstract No, 1285 a 


a 


Colon of Normal and Colows-blina ‘0. Stetndie. 
(Akad. Wiss. Wien, Sitz. Ber. 115. 2a: pp. 39-62, Jan., 1906. ‘From the H. phys. 
Anst. der k.k. Univ., Wien.)—A review of , the results of various experiments: by | 
‘previous. workers. in this field and the hypotheses held. concerning them.. The paper 
_contains elaborate tables of observations and is illustrated by a number of curves 
showing the sensitiveness to different colours, of the eyes of normal and ty ical 
‘colour-blind persons. A.B. 


1898. ‘Spectrum of the Glow of Radio-tellurium. Walter. (Ann. 
‘20. 2. pp: 827-882, June 1, 1906: Phys,  Staatslaborat.' Hamburg, Feb., 1906. 
‘Bel: Blectr; 48. pp. 26-27; July 7, 1906.)—The author finds on comparing the spectra 
of the: glow of radiotellurium (polonium) with those -of nitrogen, that the: former 
closely resembles the spectrum. of the positive column of a nitrogen-filled vacuum 
‘tabe.,..The glow of radium, as. is well gives. ne same, spectrum the 


“1894. Spectral Analysis by Dispersion. M. Laue, (Deutsch, Phys. Gesell. Verh. 
8 10, pp.170-180, May 80, 1906.)—A résumé and discussion of recent work upon the 
above subject by Rayleigh, Schuster, and ‘Larmor. [See Nos. 
and 86,656 (1906).) | H. B. 


Plane-parallet Plates; E. Gehrcke and O. v. Baeyer. (Ann. Physik, 20. 2. 
pp.’ 269-292, June 1, 1906. Communication from the Phys.-Techn. Reichsanstalt.) 
—A more detailed application of the method already described in previous papers 
{see ‘Abstracts Nos, 1752 (1906) and 618 {1906)]. The: spectra were 


Merritt. (Phys. Rev. 22. pp. 279-293, May, 1906. ot read before the ‘Aeiier. es 
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1897. Influence of very strong Electromagnetic Fields on the Spark Spectra of 
(1) Vanadium and (2) Platinum and Iridium. J. E. Purvis. (Cambridge Phil. 


Soc., Trans. 20. No. 8. pp. 198-214, May 15, 1906.)}—The author has measured the 


value of d\/d? for many lines in the spark spectra of the above metals, using a 21-ft. 
grating and a field of 39,980 units. The results are given at length in the paper. 
[See also Abstract No. 1505 (1908).) . : B.C. C. B. 


indi, +2 


143, 1409, June 18, 1906.)—Medals can rarely be’ photographed directly, -arid-a 


double moulding is: usually But, as the photographic objective’ mates’ no- 


distinction between a concavéimpression and the same design in relief, this is renin 
adyantage of, and an impression. of) the :medal is made on: dull: lead paper, and 
photographed from the concave side on silver bromide paper,,.a. positive: of; ‘the: 
medal being obtained. ‘The impression is illuminated obliquely, and. devsioonient 
2. pp. 84-87 ; Discussion, pp. 37-40, Dec., 1905 .)—A further contribution to, the, 
subject for which the original should be referred to. [See also Liége Congrés 
de. Radiologie, pp. 1-18, 1905.;:also Electrician, 57. pp. 842-348, June 


1906.) W. A. Rudge. (Cambridge Proc. 18,, pp, 258-259, 
May, 15, 1906 )—Rudge gives a more, detailed account. of . the experiments. 
described in Abstract No. 542 (1906). These are considered to prove conclusively , 


- that radiutn ‘has no specific action upon gelatine, ; ‘any effect noticed being held to. 


be due to the barium ‘in the radium: salt acting upon the sulphur ‘compounds 
present in the gelatine, and ‘no: effect “whatever produced’ when once these 
1400+' New Element Characteristics ip ins 
Blanc. (Accad. Lincei, Atti, 15. pp. 328-885, March 18, and pp. 349-855, April 1, 
1906.)}—-The present paper gives particulars of . comparative experiments which 


ac edict. to\ be thade between thorfusi thé Savoy 


thermal muds ; the! confirm the: — {see Abstract 

20. 1, pp. 87-95, May 11, already described). 


A: Variely,of Thorianite. from Galle; Ceylon. 
M. Jones. (Roy. Soc., Proc. Ser, A, 77: pp.. 546-549, June 21, 1906.) —. 


Specimens of thorianite have been examined which contain from 58 to 67 per cent. 


a 2844 


isomorph and ‘that the mixed minerals are OF, “solid. 


july hi | 

pale: rom the English J—It is. pointed out that the experiments of P. Ewers [see 
No. 718 (1906)], in'which it is shown that the a-rays emitted by. polonium. 
are positively charged when emitted, ‘and ‘do not acquire their charge subsequently 
in travelling through the’ gas, afford confirmation of the ‘author's theory, that the” 
a-rays acquiré their positive charge by collision, an ‘electron being thereby lost [see 
Abstracts. Nos. ‘855 and 747 (1905)]. “The' collisions which produce’ this loss 
within the: solid’ material, so ‘that the a-rays emerge positively charged.’ S/G.S. 


a-Rays of Radium. W, H. Bragg. (Phys. Zeitsch, 7. pp. 452-45 


In, the mineral now examined the deficiency of thoria_ is compensated: by an excep-. | 


| 
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"4404, ‘Recording Calorimeter for Gas. ‘Temperature to 
Calorific Power, J. W-Bainand J,,W. Batten.. (Soci,Chem. Ind.,-Journ. 
25. 505-507; June 16,'1906.-'Paper read Canadiaw Section, 
May 10, authors’ made determinations: of: flame: 
temperature, with a le Chatelier thermo-couple, and ‘of: calorific power with a: 
with’ a. viéw to: utilising continaons record 
temperatute' ‘continuous ‘index ‘of ‘Calorific ‘value, In experiments: in 
which’ coal-gas' was burned tore or less! diluted wit’ CO,, it’ was found that if 
the thertno-junction were placéd ‘$0 as'to'be at'all times above the flame, there 
was a maximum difference of 2 per cent. between the flame temperature and 


the calorific: power, to’ the: ‘in’ reading’ the 


calorimeter. 


“4408. of Carbon in Flashes.’ ¢ 


Torino, ‘Atti; 41:5. ‘290-800; 1905-1906.)—The author shows thé car 


of the flanie of il inating gas is not black, rior is it even grey for thé whol 
length of the spectrum, but only for wave-lengths equal to or less, than 1°5 p 5. 
for greater wave-lengths it has a relatively weak absorbing power. , Neverthe, 
less the flame of. acetylene emits carbon sensibly as a black, body,.,;; The tem-, 
peratures of emission of the particles of carbon in, these, flames, and. probably 
also in others (those of petroleum, oil, &c.), can be calculated on the basis 


“1406. Radiaben of, Black Doppler’s 
(Aman 4. Physik, 20: of invoking: 
Doppler’s principle to obtain Wien’s law of radiation, the‘‘author: first 
thermodynamically deduces the relation ¢/f*= F(tvt) where ¢ is the radia- 
tion-eriergy: per unit volume, and then, by showing: that: displacement. of 
a mirror:produces' stationary ‘waves with‘ wave-lengths ‘incréaséd ‘in a ratio: 


dependent on the rate of displacement, the relation consti, whence ' 


e=tf(al). Doppler’s principle then follows from this result. The first rela- _ 
tion above is obtained: practically by substituting’ ve for Evand Ye for 
equation + eee ‘This i§ not‘new in RE 
9407: Theory of Raittalion: J. H. Jeans.” (PHIL Mag. 12. 
pp.’ 57-60, July, 1906.}—Assuming with other ‘considerations that the source’ of 
radiatién is the motion of eléctric ‘charges | in the radiator, the author obtained — 
ie Abstract No. 882 (1906)] the same. ‘exptessions, , viz, TAT) and 
for the law of partition of radiant energy ‘and for the total energy of 
radiation per unit volume as are given b ee thermodynamic theory. This 
ives ‘as'dependent on the é! ges Only, and it is suppe 
y their’ ‘deduced magnitude from the. value Of being 18 x 
electrostatic units. In the’ ‘thermodynamic, theory, however, ¢ enters asa. 
constant of integration _ so that we.anly know its, dimensions, and these 
we.cannot obtain from combining properties of the zther only, which alone, 
is, concerned.in. the theory ; still, by-taking into. account also some physical. 
constant associated with matter which, kinds.of matter-—such, 
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as, the charge ,an.¢lectr obtain am evaluation. Bt om, 
thermodynamic principles there. would, be nothing to, prevent.our considering. 
the effect: of iatroducing into an enclosure; an ideal jsubstance,in. w 
electron jhas the, charge 4¢, and this would. be destray eqvilibrium of 
_ temperature—which is not an acceptable, result...; Another illustration i 
which also seems adverse to the theory. 
1908!" Journ! "de ‘Physiqhe, 860-408; June; ‘the’ 
proof'of the increase’ of "Gibbs" t Seenis 
suppése ‘that ‘after having varied! ‘thé exterhal’ conditions we ‘wait tl ‘equi?’ 
libriatti is established’ before’ proceeding vary ‘then: ‘again.’ 
exatnities thé necessity Of this ‘atid that’ ‘with’ 
this cofidition that the’ ‘proposition ‘affirmed.’ ‘This is; However) ‘with ’ 
‘to'the entropy ustially: considered_what he thé’ 
beiiig that which is estimdted for domains that ‘are ‘not infinitely sittalf, Dut 
only sihaller that ‘oti ustial means investigation cat distinguish what he’ 
Calls the’ fine entropy—that which is estimated’ for domains infinitely’ 
smallis finite ‘on ‘the continuous hypothesis, and is’ of 
whiateVér variations’ go | ont ii ‘the ‘system pailoos oz Ins 


1409, Vibratin, eg not Subject to the Boltzmann-Maxwell Law. W. 
Peddie! (Roy: Soc, Edinburgh, Proc: pp. 
ate here determined in which: ‘of vibrational eneérgy. take! 
place. The cases determined present'analogies to ‘the molecular systems of’ 
luminous gasesj's6 that it'appears possible for' gaseous systems to! be free’ 
subjection’ the ‘law’! of equipartition | ‘of energy within  their~v 
freedoms ‘and it farther appears‘that'in the liquitt-and ‘isotropic’ solid ' atten 
equipartition of ‘energy aniong: alt though: 
1410. Isothermat ‘of ‘Nitrogen and Oxygen and anid 
bliss J. K. H. Inglis. (Phil. Mag. 11. pp. 640-658, May, 1906. Com- 
municated by thie ‘Physical! Soc., Jart:'26; 1906;)—In' determining felation 
connecting the composition of the vapour’ with the'compdsition of the fiquid! 
when ‘a ‘mixttiréof two’ liquids is distilled ‘fsothermally, it is important-t6 
ensure! that'the vapour is in ‘complete ‘equilibrium swith. the: liquid rthis ‘the! 
author ‘effects by‘causitig’ the ‘Vapour’ to circulate through ahd ‘through’ the! 
liquid unti! no further change’ in either’ takes’ place; and ‘circulationfdr’ 
least 10 minutes was found to ‘be necessary: series of expérinients Were’ 
made on mixtures of nitrogen and oxygen, and it was found that 7 ln=a- — bm, 
where 7 and 7 are the. ratios of the amounts of. nitrogen and oxygen in the 
vapour and liquid respectively, m the molecular percentage of nitrogen in 
the liquid,.and a, b functions of the temperature. which are 6°60 and, 0-028 at 
74°7° abs. and 5°48 and 00207 at 79°07° abs. Thus,7’/r is not constant at any 
temperature as Henry’s law would give, and a discussion of the results shows 
that; though) the solubility of -nitrogen-in oxygen obeys. Henry's law: quite: 
rigidly up molecular percentage of nearly:70, per cent. oxygen does, not) 
obey ‘this law; this result) is. supported | re+discussion. of .y. ,Zawidzki's. 
experiments, so that it-may.; be, concluded, that. oxygen is associated .when, 
dissolved, in, nitrogen: and. also, in. the; pure.state, few experiments, were, 
made. at 82;09°, abs. on. mixtures, of argon and, oxygen: in one, case, oxygen: 
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wis added small quantities'to puré-argon with @ vapour pressure 41-1'cm., 
and! the pressure increased to:42°¢m., dbove’ which it did ‘not rise'so/ long’ as’ 
atiyof the argon: remained solid. ‘It hence’ ‘appears that the separation’ of-a’ 
solid ‘from ‘aliquid in which it ‘is'soluble is'a: ‘much distilla-. 
1411. Liquefaction of Air by Expansion ee Hite G. Claude. 
(Comptes Rendus, 142. pp. 1888-1885, Jun¢d1, 1906. Soc. Frang. Phys. Bull. 
1. pp. 26-45, 1906.)—Liquefaction, of air is very advantageously effected when. 
the air is initially. at its critical pressure of. about 40 atmospheres, and_is 
cogled by the circulation: around, it of air, which has been cooled by expansion, 
but to, no great extent. The author's arrangement is. this); a tube is connected 
with two, liquefiers and. an,expanding chamber ; compressed air is led: into 
this, some. going fill the liquefiers, and, the. remainder passing into, the 
chamber, where it is expanded. to fall.only to, about —160° C., passing then. 
round the first liquefier, wherein it produces. liquefaction at —140°, to which 
temperature it rises itself, then passing on through a second similar. expanding. 
chamber, whereby it again falls to —160°, afterwards circulating round the. 
second liquefier and acting on it as; before, and. finally passing away round 
the inlet;tube and so cooling the entering compressed air, By this se eg 
850 c.cm. of a air have been obtained per h.p.-hour. R. E. B. 


ke 


1412, of Difusion,. 74, pi 90; 
July, 12, 1906.}—-This note directs attention to some. points easily overlooked. 
One ‘the most, important is, that the: possibility. of producing, mechanical 

work. by the diffusion of gases through a membrane at constant temperature 
is not-necessarily inconsistent with the principles of. thermodynami¢s or the 
ordinary definitions, of perfect: gas.) It:is’ pointed. out, that in diffusion the 

change-of entropy, if existent, cannot be expressed.as a sum of differentials. of . 
the form: dQ/T ; it is suggested, further, that the constants-of integration that: 
enter into the expression for the entropy of a gas may, for all we know | 
in the process of its By, B. 


“1418. ‘Specific Heats States, ELE H. Amagat, 
Rendus, 142, pp, 1808-1809, June. 11, and 148. pp. 6-7, July. 2, 1906.)—The. 
discontinuity: of the isometric specific heat which occurs at the saturation 
point, [see Abstract No, 1257 (1906)}.does. not vanish at the critical, point ; 
fox, though alat vanishes, at, this point,so too does: dlogt/ds, and. 
it.is their ratio (which. is finite) that measures: the discontinuity. 


sates that the increases on the liquid side 
_ the'vapour' side as the temperature ‘rises. We haye always — ¢; ‘positive, 
these ‘being the values for the mixed state when all vapour or ‘all liquid, and 
calculation seems also’to show that, at least’ up to 25°, c —c is positive, but 
the data aré insufficient to determine its sign at higher temperatures. There 


crossing 
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the saturation-curve, but calculation seems to show that its value for saturated 
liquid exceeds its value for saturated vapour, and the more the higher the 
_ temperature. The results of a former paper [see Physical Soc. Abstracts, 
No. 250 (1897)] are then extended, reason g given for concluding that the 
molecuilar'specific: heats (whether isopiestic or isametric), of finids. conforming 
to the law. of corresponding temperatures are equal if ithey-are equal, forythe 
finids :when.in the perfectly: gaseous. state. explanation: of; ithe dis- 
continuities: theauthon points.out in his ‘last note.that-cy oj are motitrue 
specific heats, as they have reference to a partial change of state as well as to 
a of}, temperature ; he further. ‘adds: that’ c’ have. no ‘true meaning: 
within':the' saturation-curve, [The:latter: statement is not necessarily true : 
the:obvious explanation: ofthe ‘discontinuities is that c, ¢ ate) the isometric 
specific heats without;change of eve cheats 


“1414. Vapour Pressure of Sulphur. w. M tthies. (Phys. Zeitschr. 7. pp. 895- 
397, June, 1906. .Phys.dnet., Etlatigen,.March, 1906.)—By the dynamital method 
the author has. determined the vapour pressures, of sulphur at, low, temperatures. 
The. results show'a pressure of.-250-1 mm, of ,mercury.at.a; boiling temperature.,of 
879;4°, and a pressure of 1:35 mm. ab a of The curve expressing 

vii 1415. Gibbs’ of Ehrenfest and P, Ehrenfest. 
(Akad., Wiss, Wien, ‘Sitz, Ber; 2a: pp: 89498, Jan.,|1906,)--On the,theory, the 
entropy is measurable bythe average value of the, logarithm of the reciprocal of 
the density. In estimating this the authors contend. that. Gibbs, though taking: into. 
account the, non-homogeneity of the fluid, has, not taken incompressibility 
properly into, account, so that he has used wrong expressions, and equently has, 


not proved what he ‘set. out' to prove, and that OTE SH the basis” of his, theory. 


A416. ‘of Interference. Phenomena. M. Laue... d. 

Physik, 20. 2, pp, 365-878, June. 1,.1906,)—A discussion, from. the points, of view. 

of entropy and. probability, of the interference. of two beams of radiation, and in 

which reference is to the work c of, J. Jeans [Abstract No. 382 


HeTheorem and. the, Dynamical cal. Theory. of Gases. ‘Jeans, (Phil, 
Mag, 12. pp., 60-62, July, 1906.)—Burbury's objections. [see .Ab No. , 1088. 
(1906)]. to Jeans’, work, which purports,.to be ‘based on. no. physic: foundations 
except. the. ave of dynamics, are either vague or ill-founded. Hiaitoer the author 
nor the mol ecules of a gas have made Burbury’s Assumption A. Rk E. ‘B. 
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2 Projection’ of “Vibration Curves and: \Determination: of | Frequency: 
S. Mikola; (Anni d.'Physik, 20.8. pp. 619-626; 
part of ‘the: apparatus: for ‘this.:graphical experiment)is a ‘cylinder: rotating! 
uniformly about a vertical axis wad provided ‘on! its surface with fine vertical 
white and black lines: :On'this ‘cylindrital striped: surface‘the shadow of; 'say,’ 
a vibrating string is optically projected.:» Suppose first'the cylinder had:only: 
a single! narrow white stripe;:them as it:'moves horizontally:and:the' stcing’s 
shatlow rises and falls, we have a displacement-timhe curve exhibited: «Further,! 
if: with:a'number of black:and whife stripes; the frequency.of: their passage is: 
Mtade any exact multiple of the frequency of the string’s:vibration,: we have: 
this curve exhibited steadily and presented as many times as one frequency 
isa multiple of the other. Hence, if the frequencies are equal the single 
curve only is seen and is quite steady..; Thus the frequency can be ascertained 
by a suitable motor and other accessories. 

The Syakuhati Fapanese Wind: Instrument. Teradai 
(Physico-Mathematicat Soc., Tokyo, Proc:'8.14; ppi 88-87, Mdy; 1906,)}-+The: 
Syakuhati, popular’ derives’ its’ matte ‘from its fength} 
being syakit and eight (hitd sien for the kéy d Beis Cutifrom‘a well? 
seasoned bantboo néar its rodt, in such’d way that both its ‘ends'correspond to 
knots. The interior of the pipe, which slightly contracts toward’ the’ lowér 
end, is cleared of the partitions at the knots and well varnished. The pipe 
usually-cutves forwardsslightly;. .The front:édge of the upper\end is partially 
cut down ‘with ah ariglé of about''80° to diféection of the Jerigth, forming’ 
a sharp knife-edge. ‘In’playing; the upper end‘is applied between the lower lip’ 
and the chin so that‘a tiarrow'curved ‘apértire'ls left between the lip ‘and’ the 
knife-edge, to’ which ‘the jet from the moutlris dirécted.’ Of the ‘five’ 
lateral openings possessed by the instrument the uppermost js at the rear and’ 
the rest on the front side of the pipe, “Tlie Syakuhati is to considered as 
a form of organ-pipe whose effective length is varied, not only by means of 
the five lateral openings as in other wind instruments of the kind, but also 
by the itiduth at which it is blown: The “latter ‘adjast- 
ment which ‘characterises’ this’ pipe‘is usually made'by changing its inclination 
relative to the player’s head, thus ‘Causing a change of id ‘aperture-betweet 
the lip and the edge of the pipe. The angle through whith this’ adjustment 
can be made is about 10°, producing a change in pitch of about one whole 
tone. By means of this peculiar adjustment, the instrument may speak a note 
of within its’ compass, notwithstanding ‘the “small ‘number! of 
the lateral opénitigs: In this respect’ the Syakuhidii is‘comparable'tather with 
a stringed’ instrument’ than flute. "The theory Of instrument is then 
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1420. Resonator. H. Michel. (Scientific American, 98. p. 819, Oct. 21, 1905. 
From Prometheus.)—A form of resonator is described in which a light vane sus- 
‘pended in a resonance box sets itself parallel to the direction of motion of the air 
when the box is resounding. In rotating the vane closes an electric circuit, and thus 
sets in action some indicator. | 
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would not: change ‘its magnetic:inertia ‘by:so ‘much as one ‘part ‘itt 
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Magnetic Inertia of Charged Sphere'in Electric Field: Gi FvCi 


(Nature, 198-199; June Heaviside has investigated [see: 
Abstract No. 1089 (1906)] the slow motion of a charged conducting’ sphere’ 


through a uniform electric field, in a direction parallel to the electric force of 
field, has: dalculated the facréase- in’ the: magnetic energy and’ inertia 


of ‘the .sphere ‘resulting ‘from! the° redistribution -of' the’ charge “tinder the: 
influende Of the ‘field; ‘His paper ‘sugpested ‘the ipresent’ investigation, 
which the slow miotioh of the-sphete is ‘angles ‘to the diréction of- 
eledttic 'field:But; as Heaviside out; this iproblem has’ #6’ 

definite solution, For, if the sphere} initially at‘ réest-in’ the field} be ‘set’ 


motion, ‘the ‘motion’ of the ‘unequally-distributed chat ges’ oi ‘the ‘of! 


the sphere «will tetid ‘to' give ‘tise ‘to magnetic force in the interior’; but the’ 
gradually ‘penetrate into the interior,’ and ‘electric’ 


cukrenits circulating in’ the sphere ‘ih parallel’ planes’ ‘will’ give’ ‘rise’ toa 
magnetic: force “opposed ''to that die! to’ the moviiig’ charges: 


ductivity’ be perfect’ these’ currents will persist, atid’ the intéfior of the sphere’ 
will bepermanently'frée from’ éither’ electric‘ or magnetic force; but with! 
finite “conductivity the currents ‘wilt die ‘away, and ‘the magnetic force will: 
finalty attain ‘adefinite ‘value ‘inside the’ sphere) although the ‘electric force’ 
vanishes, ‘For ‘each’of thése’cases'a sohition ‘is found y but while the ourrents' 
aré’dying away the energy’ gradually changes; 'and the’ ealculation’ 
the -energy at any ‘givér time! might ‘be: 2 ‘Heide’ this ‘paper is) 
confinéd “thé two limiting’ cases these! are ‘worked ‘out and expressions: 
found for the energy ‘and The résults show that if an electron’ 
be conducting sphere of ‘radius’ with charge of elevtre- 
magnetic wits, an elettric force of::1 billion volts, or 10 ¢.g's/units 
and the resdlts aré:of no consequence’ in’ experiments'on “the ‘electrostatic’ 
deflection of kathode' rays); it is possible that there are ‘other ‘cases where? 
it would ‘be necessary to ‘take ‘the’ change ‘of magnetic 'inértia into account! 
When becomes'comparable with» the analysis becoties more ‘complicated, 


but does riot present'any difficulty, at least in the fitial stage, with ‘finite con 
ductivity; provided a: ‘Gubstiteted: ‘fora Sphere, 


of. in:donised Air: Przibram: i) (Akad 


‘Wiss. Sitz,. Ber. 115. 2a. -pp: 88-B8;: Jan.,:' 1906. .-Fromiithe Inst. fo 


theoret: Physik’ ander: k.k. Univ.,! Wien.)-+The: author makes the.significant: 
discovery that,;contrary to what yhappens ‘in the cage.of water, the vapour:df 
aloohol-is more: easily. condensed: on_positive air ionsthan on negative: air! 
ions. In:water;i according to: Wilson,: condensation. may: be: produced;on 
negative: ions::\by sudden, expansion in:ratios tanging from 1°25 to 
condensation on ‘both: positive and: negative ‘ions: by higher: ratios;: “A:thiok: 
fog is produced in water vapour by a sudden expansion: in the ratio Ly 
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This ratio becomes 1°804 in methyl alcohol, 1°194 in ethyl alcohol, 1°201 in 
propyl alcohol, 1°214 in isobutylalcohol, 1228 in isoamylalcohol, and 1°658 in 
chloroform. The sign of wei preferred ions was determined by using two 
bottles containin of m in sy» surmounted at some distance 
if above the of a flat pencil ot 
R atyedr vb The space above the liquid was therefore filled with either: 
ions at will; .In- methyl alcohol, condensation.on positive 
ions commences at an — — and on ions at: 
“1428; Theory, of the. Singirig: (Phys, Zeitschr, 
488-445, July 1, 1906. Inst. f, angew, Elektrizitat, Gottingen, 
1906... Ecl.. Electr, 48. and pp. 179-182, Aug. 
1906.)}--The paper opens with general discussion of the equations, 
current i in the circuit in. parallel withthe singing arc. It is assumed)that;the, 
current in the, main circuit is,constant,and it is shown by obtaining:the wave: 
form ofthe currents in the main and arc. Circuits, simultaneously by means of. 
the; oscillograph that ‘this assumption, is justified. |The curve for the arc: 
circnitis of the, wave-form, that is, an approximately sine curve. superimposed 
upon a straight line,and. the curve for the. main current is, nearly a straight 
line. From the, theory..it follows, that.for the maintenance of, undamped: 
vibrations) in a. parallel circuit, a conductor, (as, for example, the arc) must: 
possess, a falling characteristic, the .p.d.,in it must. decrease, with: 
ingreasing current.and vice, versa... But certain facts concerning the.singing: 
arc, such, as, the necessity for. solid carbons, although cored! carbons give 
falling characteristic, the change of frequency,-with length of arc, and: the, 
limit, of frequency attainable, however. the capacity. and inductance:,of the: 
parallel. -circuit-may be varied, have :not, hitherto, been accounted.for. . Fhe) 
author..now, applies his theory of: the arc [see Abstract No. 1465 (1905)}: to, 
account for these facts, and with, this in view the characteristics are obtained 
under.various|conditions, by obtaining, by means of the oscillograph, the curves’ 
for p.d,and..current, and plotting p.d. against current for a-whole ‘cycle; 
From: the) characteristic. the course. of. change of. the currents: in: arc. iand: 
condenser.circuits can, be traced, and it is noticed that although some parts. 
of, the curve are rising the general form of the curve. indicates, a» falling, 
tendency... The greater, this falling. tendency, the more. easily..is ‘energy: 
drawn from the arc circuit by the condenser, circuit, and the more readily’ 
can. oscillations, be set up. At high p.d. and small.current (long: arc).the! 
conditions,are as, required, and this accounts for ‘the ease. with: which,oscilla-) 
tions are then set up. Oscillograms for the sudden setting up of oscillations 
in several cases are given, from which it is deduced that with diminution of 
current in the arc the amplitude and the periodic time increase, until the 
arc becomes tating ‘The author then modifies his original equation | 
ei == W (FT) by! introducing term involving changing (FT): on .a¢éount 
of .the! oscillations, whith then’‘becomes = W(FT) +Ld(FT)jdi, By 
assuniing sine variation: of (FT) with’ time it is: shown: how the static: 
Characteristic’ can be modified fit this new case of the singing arc, :and-by. 
taking values for the constants W and:L ‘the characteristics for various ‘values: 
of pid; and :current are: drawn} it is, at once seen thatthisiis: much more 
“falling” in the case of«small currents and high) p.d. than: vice: versa! By. 
increasing the frequency. the longer: axis: of the characteristic is rotated so as 
td become: more: horizontal, showing that:frequencies above a certain limit 
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cannot be attained. The effects of amplitude, length of arc, and.of: electrode 


‘material.are ‘also. indicated. | For an .increase:in ‘value of the 
characteristic is rendered steeper and the limit of possible frequency raised ; 

since: W. decreases with increasing conductivity, the: difficulty of. obtaining 
oscillations with: cored .carbons:is explained. A long arc, although giving 
high .p.d.and small current, and therefore favourable to the production of 
_oscillations, is extremely’ liable to extinction, and hence :the! author suggests 
the use of several, arcs. in series ;:the current: being/thén unchanged; ‘the 
eam.f,s jare addetl.and the steepness. of the characteristic. increased, this 


raising the: limit:.of\ frequency obtainable. of the. detail-of: the: 


1424. Electric Field of Force. J. S. Townsend. (Phil. Mag. 11, 


pp. 720-745, June, 1906.)—Large variations: in ‘thé’ electric field actompany 


‘changes in the current between two parallel plates in 4 gas. «Experiments 

“were: made with'a view to obtaining “evidence as to the nature. of: these 
-changés. The.réesults are in good accordance with the: author's theory [see 
Abstract No. 1084 (1905)}, but it is difficult to obtain accurate detefmina- 
‘tions of the electric field: | Even:a fine wire ‘is apt to disturb the potential in 
the gas, and it does notiinm general acquire the: potential iat any point'which 


“would: exist there: if the :wire were: removed... In hydrogen, :at.. pressures 
ranging from 2:to 9 mm., the probe’ gives true indications. at! a:point 6 mim. — 


from the kathode, when the distance between anode and kathode amounts:to 
8mm. The connections from the electrode and: the exploring, wire to! ‘the 
‘terminals of the voltmeter must: be made through high resistances of ‘about 
5 megohms, to eliminate the effects of capacity. Between 6 and 7 nim. from 


‘the negative electrode the: positive and negative ionic currents are: equal, so 


that in-that neighbourhood the wire: takes up ‘the true potential of the gas. 


-Nearer the positive electrode, the wire assumes.a potential much lower than 


‘that (of) the gas, . There is no: reliable evidence: to show so-called 


‘anode fall of potential really exists. EVE. 


a 


1425. Photo-electric Effect and Kathode-fall alan \ Alkali Electrode in Argon, 


Helium and. Hydrogen... H. Dember... (Ann. d.,.Physik, 20, 2. pp«<879~-897, 


1; 1906. Abridged Inaug.-Dissertation, Berlin, March 17,,1906,..:Kal. 


lectr, Pp, 62-66, July 14; 1906.)--An. experimental work of which, the 
: ‘main results may be summarised as follows ;, (1) The photo-electric. sensitive- 
ness. of, the K+Na alloy is. greater in helium,than..in. hydrogen..;, This 
also, the ultra-violet rays from. the, source. of: light. are stopped. . (2) The 
_values of the kathode-fall at platinum, in helium |found by Strutt, Defregger, 
_and the present author are, respectively 226, 160, and 165 volts... Thus Strutt’s 
value.is not confirmed., (8) Strutt’s value for, the, kathode-fall.at platinum in 
argon, was 167. volts, which, the present author approximately, confirms. by 
finding 168 volts. _{4), For, the kathode-fall. of , the K-Na alloy in argon, (68), 
a smaller value is, found than for. the same: metal in, helium (78° (5) For 
higher voltages the photo-electric sensitiveness of the. K-Na alloy, is greater 
in argon than in. 1483 2957 and 


1426. Fall. of. in Positive. in. PB. 


(Phys, Zeitschr. 7. p. 468, July 4, 1906.)--Hydrogen prepared 
by electrolysis. is passed through a heated palladium tube. into.an experi- 


a 
j 


anental' tube prepared: the pure gas 
under the action of astrong:discharge.: Small quantities of other gases exert 
influence on’ the striation:in ‘hydrogen, the “presence ‘of mercury 
‘vapour causing each stria to divide into:two differently coloured patts;) In 
‘pure hydrogen: the striation is simple: andthe colouring homogeneous along 
the axis ofthe stria)' Also) the:purer ‘the ‘hydrogen ‘the smaller is the range of 
current strength gaseous: pressure within which ‘the positive luminous 
‘column is striated.) With ‘increasing “current: strength ithe fall of potential in 


4hé positive ‘layer’increases) with ‘constant »pressuré,; and: diminishes! with 


decreasing ‘pressure»and ‘constant current, in no ‘case falling! below 20 volts ; 
the highest:value was’ 55-volts,:\In impure hydrogen’ the: fall of potential 
Varied’ between 18 and 46 volts. [See also Abstract No. 1878 (1902). ] 
G.E. A. 
1427. Canal Rays. Rau.c(Phys, Zeitschr. %pp..421-428, June 15, 
1906.}+-Wien found: that after repeatedly: renewing and. drying! the: 
im the'vacuum tube, the fluorescence of ‘the glass produced by the canal: rays 
exhibited! the green: luminescence, and ‘not the: sodium light..,, [See Abstract 
oxygen under ‘the same: conditions ‘the fluorescence 
‘consists’ chiefly: of'- the: yellow sodium: The author repeats these 
experiments, and in:-addition. uses nitrogen, the object being to'see whether 
theecharacter of the fluorescence depends upon chemical reaction:, The 
effect) is: exactly as with oxygen, but it: is: pointed out that sodium: nitride. is 
formed. Hence helium is next. employed, andi the! result/is the same'as that 
with hydrogen, thus confirming the view that the.effect is largelya chemical 
-is not due:to the high ‘temperature produced locally by the canal 
rays. ‘Several experiments are ‘mentioned, in-which' the: ratio: ¢/m ‘is: deter- 
mined -by the magnetic and electrostatic: deflection of the! canal: rays.in 
helium: and in: hydrogen, but the results are not entirely’ satisfactory.: Also 
experiments .are given’ which verify J. Stark’s) observation of) the Dopplet- 
‘effect in the case of ‘the canal rays in hydrogen {see Abstract: No.:297: (1906)] 
andi the identity of the positive ions as the. emitters of the: line-spectra 
land ‘of ‘the Positive Jj. E. 
Lilienfeld. ! (Deutsch. Phys. Gesell., Verh. 11. pp: 182-196, June 15, 1906. 
‘Phys. Inst, d. Univ., ‘Leipzig, May 8, 1906. }“The part of the positive column 
experimented upon is far removed’ fromthe electrodes. These ‘consist ‘of 
cylindrical conductors ‘of aluminium, each ‘being situated in’ a’ spherical 
‘bulb, the bulbs being united ‘by’a U-tube’ at the bottom of which smaller 
‘bulb, ‘Th this smaller bulb is situated a thin platinum strip which is heated ‘by 
a' sabsidiary cufrent, its témperatare being determitied differenitly in two sets 
of ‘experiments. ' In the first, one junction ofa thermo-couple is soldered ‘to 
the middle’ of the strip, while in the second the ‘resistance of the’ strip’ is 
determined by measuring the’ current ‘and thé p.d. between the ends, ‘The 
- ‘U-tube and bulb are’ surrounded ‘by’ ice, so that the walls of the enclosure in 
-which the heated Strip ‘is plated’ ‘may “be ‘considered to' »To 
‘thaintain thé’strip ‘at a given temperatare; energy must be supplied to it at a 
‘fate ‘depending upon the rate of radiation, of conduction through’the metal, 
and upon the conductivity of the gas, When the strip is maintained at the 
temperature of ‘the Yas, the ‘heat' conducted ‘away from it by the zero, 
‘and ‘hence’ the loss due to'radiation, the’ same’as for vaéuniiny and it 
is shOwii’by ‘thie author’ that for this tate 
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between the temperatures; with and iwithéut the discharge | passing* is 
maximum, obtainifg: ‘the positions “of: ‘this for: different 
discharge ‘currents in) ‘séveral gases, shown ‘that the ‘heat-conduotivity: is 
greater when the discharge is passing than’ when it isinot,'the temperature: of 
the ‘gas being the:same in’ both cases; also ‘that/under thé'givén conditions 
the strip does tiottake the temperature of the: igas in which it'is»placedi: ‘Phe 
heat-conductivity and temperatire df the positive ‘column ‘aré much’ highet 
in the case of hydrogenthen in or nitrogens SHG YS. 


1429. Aurora: Borealis. Villard, _(Comptes Rendus, 142, pp. 1880- 
_ 1888, June 11, 1906.)—If in the field magnet a kathdde-corpuscle were . 
projected in the equatorial plane it»would describe an epitrochoidal curve in _ 
this plane, with: an eastward. trend if the, field were. oriented,.ag, that of the 
earth. it. were, projected: obliquely to this plane.on its, northern, side its 
path. would: be somewhat-.of. the same, character, only. drawn, out like; a helix 
and still, with easterly trend, but, while, first, tending northerly, it would, ‘bend 
tock southerly. on reaching some, particular magnetic latitude, only,again at 
_ another, particular latitude to bend back, northerly, and. so; on indefinitely, but 
always with easterly.trend and, with:perfect. symmetry, j;; This tubular, 
a, whole, would, dorm. a zigzag sheet.about the axis of. the field, limited. “its 
ends by. two magnetic parallels;.,, The-diameters. of the. andthe rate of 
eastward. trend diminish with, the ,strength..of, the field. If now. 
a, megatiyely electrified cirrus were to discharge itself, under: the ultra-violet 
light of the sun‘or-otherwise it would give off a broad. parallel kathodic beam 
oblique: to the earth’s field. Then the above phenomena would,.occur and 
they would explain the appearances that characterise the aurora borealis—its 
rays (due.to. superposition of paths where eet back and, consequent increase 
of brightness) a” its Foe mae) (due to breadth of the spires and consequent 
overlapping), afc -(the parallel which limits’ thé rays)) its trend; and its 
rotation under the infltfénce of ‘variation in’the earth's field: hie: auttior has 
1460) Solenoids Yor A. Battelli. | 
(Accad. ‘Lincei, Atti, 15. pp.’ 471-480, May pp. 529-689,’ May 20, 
1906 j—The' results given’ in’a' previous paper [see Absttact No: 958 '(¥ 
are not valid for Currents of very: high frequency. In ‘the present paper’ itis 
stiown that for currents of'very high frequency the current density on’ 
from surface’ for which constant to thé text, vaties ‘according’ to” 
sainé law in the ‘case of cylindrical ‘asin the case of 
o the’ spetific ‘conductivity of the ‘medium, ‘and'S the distance’ of-the’ point 
under” ‘eorisiddration from ‘the’ sitfac¢e of ‘the medium.’ This*réesult then 
applied’ to ‘the problem of the’ tetermination of the’ resistance of a: ‘solenoid. 
It then appears thatthe ‘resistance varies asthe fourth: root df the freque 
On’ comparing’ the ‘results experiments with’ ‘this 
forrhiila a good’ agreenient is found between the liriits «10-6 and 
T=48 x 10-6, Farther’ ‘experiments are ‘te! be made: communicated 


Schaefer Laugwitz.* (Ann.:d. Physik))20: 2. pp, 855-864, June:4, 
1906. Phiys/ Univ. Breslau, March, 1908; Bek pp. 110+112, 
1906. by recent'work and views' supposed ‘to be ‘held 
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M. Paetzold: [see Abstract ‘No. 570 (1906)] and previous work by:Garbasso, 
Aschkinass,: and: Schaefer [Abstract No. 1925. (1901)],;. the present: authors 
here debate the, much-discussed question as to, whether a: Hertz oscillator 
emits damped radiation of definite _wave-length: or..emits a continuous 
spectrum, Conflicting as these views:seem, it is here pointed out that B..E, 
‘Lommel gave, in 1885, the following formula, ‘which shows that.a, modified 
form of a continuous spectrum is equivalent to.a. damped arate. at single 
definite Lommel's may be written—). wi 


the Superposition of the infinite’ series of undamped vibra* 
tions of continuously’ varying’ frequen¢y expressed ' by’ ‘the right'side. It 
should ‘also be noticed that ‘the amplitudes’ of the tindamped vibrations ‘have | 
-@ thaxitium for the frequency ‘expressed ‘by the’ eft’ side, ‘and fall - off 
somewhat tapidly in a’ manner depending on the damping constant k; ‘for 
frequencies ‘either higher’ or ‘lower. This’ ‘view of ‘the ' matter ' has ‘been 
expressed’ by J. v. Geitler ‘as’ follows “Optically spéaking, ‘an’ ordinary 
Hertzian oscillator sends out’aspéctrum which consists of ‘only’ a single | 
line, but which, in consequence’ of ‘the damping, is not completely’ sharp,‘ but 
is more'or'léss broadened out.” The bearing of this new view of the matter 
on the classical controversy is’ at [See 
also ‘Abstract No. 808 (1005):] B, 


BLECTRICAL PROPERTIES AND" INSTRUMENTS. 


edi 1482; Mercurous. Sulphate: Siandard Cells. G. Hulett. (Phys. 
Rev,.22 pp.821-888, June, 1906, Electrician, 57. pp. 708-711,.Aug;,17, 1906,)— 
The:question as to the best method of preparing the mercurous sulphate and 
the depolariser for standard cells does not yet seem to be satisfactorily settled. 
Steinwehr [Abstract,No. 1981.(1905)| concludes that the principal, if not 
the only cause of the variation of the e.m.f.-of standard cells, is traceable toa 
difference in the size of the particles of the mercurous, sulphate. It. is well 
known that a fine-grained sample. of, a salt has a greater solubility, and. there- 
fore.its solution will havea greater e.m.f, than that of.a coarser-grained sample. 
The difference may; not, however, be measurable. Experimental evidence on 
this point is contained ima table of values.of cadmium cells made by the author, 
In. the,case of 14 of; these cells the, size ofthe. particles varies considerably, 
but. the’e.m,f.’s are all in good agreement. Furthermore, a few cells which 
coarse-grained crystals have higher e.m,f.’s, than others containing 
small,crystals but prepared in, a, different manner... From these results it is 
concl that the effect. of :the size.of , particles,;in the electrolytic. prepara- 
tions,‘is not, measurable, and. that whatever deviations there: are. must, shave 
some other explanation. It has. been previously suggested by the. author 
[Abstract ..No, 1277 (1905)) that the differences. are due. to. hydrolysis. of the 
sulphate, and this view is supported by further experiments on Salts prepared 
with acids of different concentrations. A cell prepared with Kahlbaum’s 
tiercurous ‘sulphate, ‘the latter ‘being washed with waterin the usual; way, 
gave.at first-an e.m.f. 0:008 volt) higher ‘than the normal,and after, several 
months was about 0:0008 volt: higher. The apparatus, ‘employed ‘for; the 
preparation of ‘electrolytic mercurous sulphate is described. 
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$488, Electric’ Viscosity.” Broda:: (Comptes: Rendas, 142. pp. 1898- 
1980, June ‘11, 1906.)}—The' author has‘ previously shéwn. that, in thé case of 
metals; the observed phenomena of the’ resistance and also the reflecting 
powér of a wire ‘subjected to electric alternations are accounted for in the 
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expression’ K/2cT A being’ a quantity which from T=8 x 10° ‘to 
T==10" varies between 12 and ‘I'5: K is the specific inductive ‘capacity’ 
atid c the conductance; T is the period of the alternations, | In‘collaboration: 


with Turchini, the atithor has recently shown’ that electrolytes. ‘show even 


greater variations than metals, relative to the resistance of cylindrical con: 


ductors, for currents of high frequency. The phenomena may be explained — 
onthe same’ suppositions as: fort! thé case of metals, . For acidulated: 
K/2cT ‘appears: to! have the value 0°80 [see Abstract :No. 2252; (1905)].. 
difference between the two calculations is that instead of. using, eer 
functions it is necessary, in the casé of electrolytes, to use a series, ithe first 
two or three terms of which. are sufficient, since only small. values ofthe 
vafiable occur.’ Taking « as the intensity vector and P the vector of the 
e.th.f at any point, we have the relation: = KdP/dt... If P has the 
form P == Pge—at + 42). sin 2x(t/T corresponding to..a plane. polarised. 
wave, damped and absorbed, then u =A sin 2x(t/T — 2/A + 9), so thatthe. 
term KdP/di introduces a difference of phase between the current and the 
e.m.f., thus acting like capacity i in a circuit— 


= 


The smnlitebe of the total current i is therefore not the sum of the conduction 
current and the displacement current ; the conductance acts like viscosity. 
The effect depends, moreover, essentially on the value of the variable K/2cT, 
which defines in a sufficient manner this viscosity or, by analogy with mag- 
netism, hysteresis. The damping aT/2x occurs.in the formulz ; but, with the 
values which actually occur, the effect of the damping on the phase ¢ and 
on the amplitude is negligible. The author therefore calls the expression 
K/2cT the constant of electric viscosity. There is also a retardation of the 
magnetic field on. ‘the current." Maxwell's equations in the case 
considered— 


which gives finally— | 


tan Bag! = 1/098 


vith 


the as light and c and.T.as before. This. tangent, the 


heat waves of ‘Rubens, is. very small, so that the angle 27g’ is very. small ; 
the difference of phase, therefore, between the magnetic force and the 
current is also very small. The viscosity-constant has an extremely slow 
variation, so mast the same in all conductors. 


"1484. New Vacuum Meter. “W. Voege.. (Phys. Zeitschr. 7. pp. 498-500, 
15; 1906.)—The of using the vacuum ‘thermo-element as a» 
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simple and convenient measurer of the degree of. exhavstion has been pointed 
out [see Abstract No. 1118 (1906)].. The author now gives the results of two 
series of comparative readings of a McLeod gauge and ofa milli-voltmeter. 
connected to. the thermo-element. The exhaustion varied from. 1:64,.mm,. 
down to. 0:002/mm. .The voltmeter, readings: plotted, as. ordinates against 
pressure show that from 1, mm, down to.0°8 mm. these readings are approxi. 
- mately inversely proportional, to the, pressure, rising more rapidly than the 
inverse of pressure between mm. is now: made. 
26. pp. 178-184, June, 1906. Communication:from the Phys,-Techn. 
Reichsanstalt.)—In order to obtain small subdivisions of: the: total fall of 
potential in a potentiometer of the ordinary form itis necessary to use a 
graduated slide wire with a number of additional sections:of equal resistance 
in series; the whole: making up a relatively. large total resistance, To 
obviate this condition various ‘methods have been suggested, in which the — 
galvanometer connections, instead of being brought directly to the main 
dials or slide wires, are brought to contact-arms on: secondary dials or 


Ohm 10%0,1 Ohm 


slide wires, ee ends of which are connected by ‘aoubte contact-arms to the 
_ studs in the primary dials so as to form shunts to the individual sections. By 

moving the galvanometer connections over the studs of the secondary dials 
_ subdivisions of the potential drop in the primary sections are readily obtained. 
The figure illustrates the principle as applied by the author, the chief improve- 
_ ment claimed being that of rendering the contact resistances of the arms A 
and B negligible by employing high resistances in the secondary dials or 
slide wires as at III. and IV, In order to avoid thermo-electric troubles 
at the contacts and joints, the whole of the working parts are enclosed in a 
box containing petroleum and provided with‘a’stirrer. The’ paper’ contains 
an interesting’ epitome’ of methods Harker, 
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1486. Measurement of small Highfrequency Currents. Gati. (Elec- 
‘trical World, 47; pp. 1841-1848, June 20, author. with the 
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method of measuring: small turrents by means of a hot-wire, barretter, as 
employed by Kennelly [Abstract No. 2962p (1904)] for measurements with 
telephonic circuits. The lag between the e.m. f; and ‘the ‘current: niay! be 
obtained by means of a three-barretter method, the dalculations for which aré. 
the’ same as for the three-ammeter inethod' of measuring power; the method: 
of connecting up with three barretters, each having its own bridge’ arrange~’ 
ment is illustrated. The effective (ohmic) resistance, ¢ffective inductivity: 
and capacity, and’ the “conductance” can then be ‘calculated.’ The: special 
form of barretter used by the author is ‘described ; the er wire is 5p: 
in a diam. “Hints a are for “Bi H. Wi 

se Zeitschr. 7. pp. 468-465, July 1, 1906. Klemenbit’s 
method, in which the current is led through two-wires of iron and. constantan: 
twisted together in the middle and having the free ends connected. toa; 
galvanometer, is made more sensitive and reliable. Two parallel,rows of, 
thermo-junctions have their ends connected to a sensitive galvanometer, and. 
their middle points to the source of alternating current, thus.forming @ 
Wheatstone bridge; one arm contains a variable resistance adjusted so that. 
no part of the external current affects the. galvanometer..:: In order that) 
only the’ alternate contacts’ be heated by the. current; the second), 
fourth; sixth, &c., are made of thick plates, and the first, third, fifth; &c., of 
thin ‘wires, the thermo-junctions occurring only at the junction | of. plate, 
with plate and wire with wire, ic, plates and wires of the same material 
aré joined together. In the apparatus used there are 10° iron-constantan 
elements, and a current of 1 milliamp. excites a thermo-é.m.f..of 7°65: micro- 
volts. a a of 2x could be 
A) - GE A. 


1488. -Relentiveness Tron Filings. O. Peirce. 
(Amer, Acad, Proc, 42, No. 8. pp. 87-91, ane, 1906. Contribution from the 


50 diameters. and the peers 4/10ths ‘that of solid inatertal. For a field eh 
255 gausses, B.= 2,100, whence I = 147 (about). With field removed I = 20°8 ' : 
coercive force, 16 (about). The demagnetising effect is very ‘small owing t6 
the low value of Ifor a given value of H. Reference is made to Maurain 
and to Trenkle Abstract No, 945 A. | 


(Comptes Rendus, 142. pp. 1886-1888, June 11, 1906. Glass tubes: filled with 
the ‘powdered alloys, containing from 0 to 21 per cent. boron; have been 
inserted ina’ coil through which ‘was passed an electric current, and the 
induction’ produced on breaking ‘the circuit; both before and iafter the 
introduction of the glass tubes, measured. Alloys containing. 144165 per cent: 
boron have a maximum permeability which is greater than that of the definite 
boride MnB, probably “due to the presence in‘ alloys ‘Containing above 
15 per cent. ‘boron, a of we is found: to 
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1440. Physiological Effects of Currents of High Tension. and Evequency. 7 
A. d’Arsonval. (Electricien, 81. pp. 241-244, April 21; 258-261, April 28, 
and pp. 279-284, May 5, 1906, Paper read before the Ecole professionnelle 
supérieure des Postes et des Télég., March 14, 1906.)—A résumé. One or 
two experimental arrangements atid observations may be referred to. 
Frequencies up to 10,000 per sec. are obtained by the author by means of 
a special alternator. For higher. frequencies a long iron rod, clamped in the: 
middle in a vice, and. having one end in proximity to a magnet between the 
poles of which a winding i is placed, is stroked by drawing across it a piece of 
cloth upon which rosin has been rubbed. The vibrations set up in the rod 
give rise to high-frequency currents in the winding ; the frequency may reach 
80,000 per sec. For large amounts of energy, some method of extinguishing 
the arc is necessary with transformers. The magnetic blow-out is considered — 
too complicated, and the author employs as spark-electrodes two rapidly 
rotating rods. With this arrangement it is found that when the rods rotate 
synchronously with the alternator supplying the current, sparks which appear: 
fixéd in space are obtained between the balls, a single spark being produced 
at the exact instant when the amplitude of each cycle isa maximum. With 
the spark-gap adjusted for a definite current,.on gradually increasing such 
current, no longer a single spark, but two, three, four, five .or six sparks, 
according to the strength of the current, are obtained, showing that the 
condenser is charged two, three, four, &c., times in the course of one cycle. 
Analysed by means of the revolving mirror, it is found that the frequency of 


1441. New H. Bordier. Médicale, 
(14. pp. 863-881, May 25, and pp. 415-428, June 10, 1906.)—The author 
criticises the various methods of qualitative and quantitative measurement of 
the Réntgen rays, none of which can be relied ’ upon in clinical work to 
ensure accurate dosage. The new chromoradiometer is based’ on the colour 
changes of barium platinocyanide. After the salt has been dehydrated by 
the action of the rays, re-hydration takes place, especially i in the presence of — 
light, but the return to the initial condition is not perfect. Complete re- 
ydration can, however, be obtained by treating with water and recrystallising. 
See Abstract No. 1868 (1905).] Pastilles of barium platinocyanide, included 
in collodion, 6} mm. square are employed. These are fixed to a specially 
prepared paper label, gummed on the reverse side, and this label is applied 
to the protecting material which surrounds the area of the skin to be treated, 
so that the pastille is as close as possible to this area and on the same plane. 
On the label:the area which is to surround. the: pastille is coloured to the tint 
which it is required that the pastille should acquire. Four tints are employed. 
The first represents a dose such as. will produce in a healthy skin a reaction 
of the first degree, and should be followed by an interval of one month before 
the. next séance. The second tint, a sulphur yellow, indicates a dose which 
in avhealthy skin would produce an erythema with swelling and final 
tion. The,latent period of this dose is 12 to 15 days. It is 
employed in the treatment of acne, lichen planus, certain forms of eczema 
and psoriasis, and in internal tumours. Tint III. corresponds to an exposure 
which will produce in a healthy skin true radio-dermatitis with vesication 
after an interval of 8-10 days. It is applied to lupus patches of old standing, 
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certain epitheliomata, and erectile tumours. Tint I'V., which is 
brown, indicates the dose for the destruction of ulcerated or warty epithelio- 
‘mata, and would produce ulceration and nécrosis of healthy skin. ‘The author 
directs that the tube employed must not be'too soft, because in that case'the 
effect is complicated by the action of ultra-violet rays poy off by the tube, 
and that a pastille should not be used a second time. He quotes cases 
illustrated by photographs, showing the excellent results obtained ‘by _ bis 
method, in which, as a rule, one of the is employed. 
P. 


1442. Electron Theory, A, Lorentz. 11 
52, 1906.)—A fuller treatment, with additions dealing ‘with the Hall-effect, and 
: farther notes, of the paper dealt with in Abstract hee 1910 (£008). © ae 


1448. Movements of Electrons in 1 Metals. R. d. 20. 2. 
293-326, June 1, 1906, Phys. Inst., Tiibingen, March, 1906.)—The greater part of 
this paper is mathematical and treats of the following subjects: Theories of Lorentz, _ 
-Riecke, and Drude [Abstracts Nos. 1276 (1900) and 577 (1905)]; Deviation from 
Maxwell’s law of partition ; Electron current and heat current; Hall-effect and 
dependence of conductivity on strength of magnetic field ; Approximate theory for 
fields of small magnets ; Isothermal and adiabatic processes. There are also two 
sections experimentally treated, dealing with the the conductivity of 


1444. Franklin as Man of and 
Inst., Journ. 161, pp. 241-816, April, and pp. 821-388, May, 1906. Address on 200th 
‘anniversary of birth of Benjamin Franklin. —Deals with the whole range of 
Franklin's experiments. 


NE 


\—A. much taller account of the investigation dealt with in Abstract No. 


1446, Study’ of Dielectric Liquids, G. Gouré de’ Villemontee. “(fourn. 
de Physique, 5. pp. 408-420, June, 1906. Paper read before the Soc. franc. de 
Physique, Feb. 1908, fuller treatment of the dealt with in 
“1447. Influence of the Boundary of an Electrostatic ‘Condenser: R. 
(Accad, Lincei, Atti, 15. pp. 442-450, April 22, 1906.)—Condensers are constructed | 
_and their capacities measured with and without guard rings at three different dis- 
tances from the earthed plate, with the object of finding the yalue for experimental 
purposes of..the expressions previously obtained for the effect of the boundary upon 
.the capacity [see Abstracts Nos. 775 and 962 (1906)}. Circular and elliptical condensers 
are employed, and the results show that formulz are. only applicable for certain 
thicknesses of — between the aq | S. G. S. 


Rendus, 142, pp. 1080-1082, May 14, 1906... Electricien, 31. pp. 886-8 

_ June 28, 1906.)--A method. of. measuring short intervals of time by observing the 


‘ 
1445. Deviation of Dielectric Ellipsoid in an Electric Field ; Specific Inductive 
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1449. Change of Resistance with Induction. Bose. (Phys. Zeitschr, 7. 
p. 462, July 1, .1906.)—More thorough experiments on the above subject lead the 
author to withdraw, his previous paper, [Abstract No. 1265 (1906)], the effect ofa 
leakage current from. the influence machine into the. Wheatstone , bridge circuit 
having been mistaken for a change of resistance.. The opinion is now put forward 
that certain proof of the change of resistance with induction can only be furnished 
by means made in the. vacua, and such Caper have 

1460. ‘Electrical Conductivity and Thermal Power Minerals. 
J. Koenigsberger and O. Reichenheim. (Centralblatt. Min. pp. 454-470, 
1905.)—The electrical conductivity and the absorptive and reflective powers for heat 
radiations of a number of: minerals (hematite, marcasite,  pyrites, molybdenite, 
stibnite, galena, chalcocite, and graphite) have been examined, the results obtained 
being in agreement with Maxwell’s equation n*x = or, where n = index of refraction, 
k that of absorption, ¢ is the conductivity, and r the period of the electromagnetic 
vibration. Abstracts Nos. 62 and 64 LAW. 


i tts 


minute in dilote sulphuric | w. 


1462, of Compass. by Currents. in ‘Ship's Hull. 
Arldt (Elektrotechn. Zeitschr. 27. pp..554-556, June 7, 1906,)—In' connection 
with Arldt’s recent paper [ Abstract No. 588 (1906)], Emde questions the applicability 
of the Biot-Savart law ;to.this problem. In reply. to this, Arldt points out that the 
necessary conditions are ‘with sufficient so far as practical 


: 1453, Measurement of Magnetic Fields by Magnetic Resolution 4 Sindy Lines. 
I. P. Zeeman. (Konink. Akad. Wetensch. Amsterdam, Versl. 14. pp. 838-841, 
“May 9, 1906, Proc.’ 8, pp. 814-817, May 25, 1906.)—A method of measuring 

‘magnetic fields by photographing the of mercury,” ‘the field being 
‘explored with a vacuum tube. 


1464. Terrestrial and Solar Eclipse. A. Nippoldt. (Phys. Zeitschr. 
"1. pp. 242-248, April 1,1906. From paper read before the Berliner Zweigverein d. 
deutsch. Meteorolog. Gesell. Feb. 6, 1906.)—Curves of variations from mean of the 
horizontal and‘vertical force magnetometers at Burgos, Aug., 1905, compared’ with 
similar variatioris determined during the previous eclipse of 1900. [See ‘Abstract 
| No. 929 (1908).]_ Erratum, (Ibid. p. 868, May 15). C. P. B. 


1456. tii of ‘Magnetograms with Variations. Chree. 
(Cambridge Phil. Soc., Trans, 20. No. 7. pp. 165-192, May 15,’ 1906.)—The 
‘results obtained from a discussion of the Falmouth Declination and Horizontal 
‘Force Magnetographs on certain selected quiet days are compared with the 
variations of sun-spot areas as published from the Greenwich ‘SeRsUTeR, the 
‘relations being shown by curves and numerous tables. sieltach mo P. B. 


1456. The Telecardiogram. W. Einthoven. Néerlandaises, 11. 
Pp. 289-272, 1906.)—Describes the application of the’ author's string galvanometer 
‘(see Abstract No. 2261 (1905)], to the obtaining of telecardiograms of: patients 
at the hospital of the Leiden University, by means of a twin telephone coridactor, 
partly overhead and pattly underground, the galvanometer: itself beingat the 
“physiological laboratory. Numerous ceonrnes are reproduced. L. H. W. 


1451. Electrolytic Wireless Receiver. D.L. Beardsley. (Scientific American, 
94. p. 588, June 30, 1906.)—-An electrolytic detector is described in which the need 
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1487. Seheration Radio- thorium the Muds of Echaillon aad Salins 
Mautias. . Angelucci. ...(Accad. Lincei, Atti; 15...pp.. 497-500, 6, 
1906,)—The 1 method of separation depends on the. solubility of ferric. chloride 
: in alcohol, and. the. insolubility of calcium sulphate in, the same medium... The 
is.treated, with. hydrochloric acid,.and the insoluble. residue (15 per cent.) 
ietaaee filtered,off ; alcohol is added to the filtrate and then dilute sulphuric acid. 
| The resulting precipitate of calcium sulphates (which contains the active 
principle) is, treated several times, with dilute HCl, and the different extracts 
are then precipitated with ammonia. The precipitates thus finally obtained 
contain the whole of the active. ‘principle free from iron, and the. zat 

contain calcium together with thorium 


41458.. Crystallisation.. J. H. Bowman. (Soc, Chem. ‘Ind., Journ, 
pp. 148-145, Feb, 28, 1906. Paper read before the Canadian Section at 
Toronto, Oct. 19, 1905 explanation of. the varying shapes assumed by 
crystals and of the different conditions under which they are formed, the 

_ author puts forward the following hypotheses : (1) That there are lines of force 
along which crystallisation takes place and which differ in intensity according 
to the shape of the crystal and also according to their nature, whether principal 
or subordinate. (2) That the interference with crystallisation referred to occurs 
‘because the supply of miaterial is not available to the growing crystal as 
quickly as the crystallising force requires it.’ Curving of crystals occurs when — 

the crystallising force is nearly equalled by the resistance of the medium due 
to its viscosity, the crystal then seeking the line of least resistance; which 
seems to be a curved” one. The pape, is illustrated sketches of actual 
1459. de ndices ‘i. Miers and Miss 
fr. Isaac. (Chem. Soc., Journ. 89. pp. 418-454, March, 1906.)—By applying 
the method previously described [see Abstract No. 1196 (1904)] to solutions 
of sodium nitrate, chlorate, thiosulphate, and chloride, potassium alum and 
_ sulphate, ammonium alum and oxalate, the authors arrive at the following 
conclusions, which do not, however, hold for’ sodium chloride, as this salt does 
not readily form supersaturated solutions: For 4 cooling ‘supersaturated 
‘solution of certain strength there is ‘a temperature P°, at which thete occurs 
‘a’sudden diminution of refractive index, accompanied or followed ‘by copious 

_ -sépatation of crystals. The same solution enclosed in a sealed tube cannot be 

made to crystallise at ‘a lower temperature except by inoculation with a 
crystal of either the’ solute or an isomorphous substance. In general, how- 

ever, the’solution in a sealed tube does crystallise at or slightly below f° when 

shaken, eSpecially if’ friction is employed.’ The increase ‘of crystallisation 
at f is therefore dué to the spontaneous growth of new crystals in addition to 
those already formed, i,é., at © the solution passes into the labile state. © 
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Liquids, N. Sticker. (Akad; Wiss. Wien, Sitz. Ber, 114; Qa. 
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pp. 1889-1404, Oct., 1905.)—To test Pfaundler’s theory, that exenallination in 
undercooled liquids is more probable in the case of a large than of a small 
mass, experiments were made with tubes containing various quantities (6, 
10 cm., etc.), of a 81 per cent. solution of saltpetre in water and, in a second 
set, phendl. It was found that crystallisation was very largely influenced by 
the area of liquid in contact with glass ; thus whilst at low temperatures with 
_ rapid crystallisation there was only a small deviation from the behaviour 
indicated by Pfaundler, at higher temperatures, when crystallisation was less - 
rapid, the smaller volumes of nitrate solution actually crystallised sooner than 
the larger. Crystallisation was also very greatly accelerated by the addition 
of glass wool, or by attowing thie ligt" to come into contact with the sealed 


1461. Theory of Rotation. C. ‘Winther. Phys. Chem. 
55. pp. 257-280, April 18, 1906. Chem. Universitatslaborat., Kopenhagen, 
Jan., 1906.)—It is suggested that the two chief factors influencing the specific 
rotatory power of a compound are: (1) Molecular weight, and (2) molecular 
volume. In certain cases the rotatory power is not altered by polymerisation 
or association, and is independent of the molecular weight ; when this is so 
_ there i is a linear relationship between specific rotation and solution volume, : 
‘ and the ratio Aa/Av should be independent of the temperature, concentration, 
and solvent, provided that no association takes place between solvent and 
solute. A formula is also’ given for those cases in which the rotatory power © 
is influenced both by molecular weight and by molecular volume. _T. M.L. 


1462. “Adsorption of Dissolved Substances. Pp, N. (Journ, ‘Phys. 

Chem, 10. pp. 290-298, April, 1906. )—Experiments were made to determine 
the weight of solute removed by filter-paper from aqueous solutions of 
hydrogen chloride, sodium chloride, potassium chloride, barium chloride, and 
copper sulphate. Barium chloride was not adsorbed, and sodium chloride 
only to a very slight extent. In the other cases no measurable adsorption 
appeared to take place from the strong solutions, but as the dilution increased 

the proportion of the solute removed increased rapidly; the actual weight 
removed appeared to reach a maximum value and then to decrease towards 


“1468. of Pure Liquids ‘Solutions Positive 
‘Negative Pressure, C..S. Hudson. (Phys. Rev, 22. pp. 257-264, May, 1906.) 
—It has been shown by Hulett (Abstract No. 944 (1908)] that the lower 
_vapour pressure of solutions as compared with the pure solvents. indicates — 


that the solutions are under a negative pressure. The author now shows, that... 


when the ice is kept under constant, pressure, while the pressure on. the water- 
phase is increased byl atmosphere, the freezing temperature i is raised 0: 0824°. 
In the case of j ice in contact with a dilute solution, therefore, since, the i ice is 
under atmospheric pressure, the author calculates that the liquid must be 
_under a negative pressure, and assuming that the dissolved substance exerts 
the same pressure as a gas, the author finds. that the. naire: sbuaks has 


1464. The van't Hoff-Raouli Formula, W.WD. Bancroft. Phys. 
Chem. 10. pp, 8319-829, May, 1906.)—The author reverts to the van't Hoff 
formula for osmotic pressure, and points out /that.in deducing his formula 
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van't Hoff assumed that the vapour of the solvent follows the gas laws, and 
that the volume of liquid could be neglected in comparison with that of 
vapour when calculating the work done in an isothermal distillation. Further, 
the volume used by-van't Hoff is equal to the volume of the solution only when 
the solution isso dilute that the volume of the solute is negligible as com- 
pared with that ofthe Solution. Postulating PV=RT we obtain the van't 
Hoff-Raoult formula n/N log (fo/f:), where n== number of gm.. of solute 
divided by mol, weight of the solute in the solution, N is the gm. of solvent 
per mol. weight of solute, divided by the mol. weight of the solvent in the | 
form of vapour, fo is the vapour pressure: of the pure solvent, and ; the 
partial pressure of the solvent in the solution at the same temperature, ‘The 
above postulate can be made, however; as-van't Hoff pointed out, only when 
the heat of dilution is negligible. With concentrated solutions, therefore, 
the osmotic pressure varies with the heat of dilution, and the author shows 
that if we take this into account the abnormal molecular weights for sodium 
in mercury, sulphuric acid in water, resorcinol in alcohol, cupric chloride in| 
water, and alcohol in benzene are due wholly or in part to the heats of 
dilution, -The abnormal molecular weights of sodium chloride in water, 
however, are not due to the heat of dilution. Further, the molecular weights 
at infinite dilution are correct, but all others are in error to.a greater or less — 
extent. The author believes that a quantitative theory of concentrated 
sointions can be out if we make corrections for the of 


May 17, 1906.)—This is a letter by the author, called forth by the:paper by _ 
Kahlenberg [Abstract No. 1142 (1906)], in which the latter claimed ‘that’ his 
experiments invalidate van’t Hoff's theory of osmotic pressure by which ‘the 
concordance between the pressure of gases ‘and the osmotic pressure of dilute 

solutions was established. In this letter the author recalls the principles on 
which the theory rests. From the experimental relation between the solu- 
bility of a gas and the pressure van’t Hoff showed that, on the basis of the 
second law of thermodynamics, the osmotic pressure of a dilute solution:must 
possess the same value as the ordinary pressure of a gas at the same concen- 
tration. The solution must be so dilute that the dissolved systems, each made 
up of a particle of solute as nucleus and the portion of solvent which it 
influences, are beyond each other’s sphere of action. No assumption is made 
as. to the nature of osmotic pressure. Kahlenberg, however, and those who 
agree with him seem to consider that the thermodynamic theory of solutions 
stands or falls with the hypothesis that the pressure is due to molecular 
bombardment, .The. author points ‘out, further, that the importance’ -of 
experiments on osmotic pressure lies in the question how far the assumptions 
made in the thermodynamic proofs can be realised experimentally. In the 
case of dilute sugar solutions in water the conditions laid down in the 
thermodynamic theory can be very approximately realised, as experimental 
work ‘by various investigators has shown. But where the conditions are not 
fulfilled—e.g., where the membrane is not truly semi-permeable—then of course 
the experimental values for the osmotic pressure may deviate widely from the 
theoretical value. The author also overthrows the assertion of Kahlenberg, 
.that: because'a perfect semi-permeable membrane does not exist,’a theory 
which postulates one cannot be maintained... The author:draws ‘attention to 
two perfectly semi-permeable membranes, viz., the surface of solvent crystals 
_ which separate out on the freezing of a solution, and the free surface‘of:a 


. 
om 


volatile liquid... He also refers to the warning given by: Kahlenberg [not for 
the first .'time] that his experiments involve the destruction of the: ionic 
hypothesis, and: points out that the abnormally great osmotic pressures ‘point 
to some kind of dissociation, although they do not iridicate the nature of this. 
The theory of the production of electrically charged systems rests 
electrical evidence, and must be tried by such.) Berkeley and 'E. G. J. 
Hartley. (Ibid., pp. 64-55, May 17, and p, 245, July 12.)\—Berkeley and 
Hartley point out that the statement of Kahlenberg, that “indirect measure- 
ments of osmotic: pressures from vapour tensions, involves the assumption 
that the gas laws’hold for solutions” is wrong. The authors have shown that 
aqueous solutions of cane sugar give the same osmotic pressure whether 
observed directly or deduced indirectly from their vapour: pressures, and the 
relation connecting the osmotic and vapour pressures is quite independent 
of the gas laws holding for solutions.’ The authors also very pertinently call 
attention toa typical experiment from which Kahlenberg makes his deduc- 
tion against the theory of van’t Hoff, viz.,an experiment dealing with the 
osmotic pressure of cane sugar in pyridine. From Kahlenberg’s: own 
_ Statement that sugar was found outside the membrane; the authors calculate — 
that the amount would correspond with a fall in the pressure gauge of 20 cm. 


per hour. “No. wonder, remark, ff the theoretical was. never 


hid 


1488. Osmotic Solutions Non-electrolytes J . J. van 
(Konink. Akad. Wetensch. Amsterdam, Versl. 14. pp. 849-858, May 9, 1906. 
Proc. 9. pp. 58-68, June 21, 1906.)}—Referring to the experimental results of 
Morse and Frazer [Abstract No. 428 (1906)] on the osmotic ‘pressure of 
solutions of cane sugar, the author shows that their results agree with his 
mathematical deduction of the pressure in which, not the volume :of the 
solution, but the volume.of the: solvent in the solution: must be used, The 
osmotic _pressure is thus shown not to: be due to.a kinetic. pressure of the 
solute molecules, but to be due toa difference in concentration of the solvent 
outside and inside the semi-permeable membrane ; owing to this, diffusion 
takes place. On account of this a current, having-an. equivalent of; pres- 
sure, arises in. the transition layer near the semi-permeable membrane, and 
this current can only be checked by a counter-pressure on the solution 
of equal value—the so-called osmotic: pressure. »Nor. is it to be expected, 
except in the limiting condition of betiinite soma Hee the osmotic pressure 


tambon, Chem, Soc., Journ. 28. pp. 717-728, June, 1906.)—As the equation of 
the curve of a substance, Nernst proposed the expression 


ris the critical. temperature. The author: finds, from. the a 
large number of substances, that' this is confirmed, the values of the constants 
being m= 1°75, n= 286. The value of a’ varies with the substance, and 
increases quite regularly with the complexity of the molecule. , The. values 
of -ma', where m is the: molecular weight, can, be represented:by an equation . 
of the. form ma’ == 42] 4+-1:9m + 41n + where m,n... are: the number of 
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1468. Relation between Vapour Pressures and Composition of a Binary — 


Mixture. G. N. Lewis, (Amer. Chem. Soc., Journ, 28. pp. 569-572, May, 


1906: Contribution from the Research Lab. of the: Massachusetts Inst.. of 
Technology.)}—The author gives an elementary and exact proof: of. the 


relation discovered by Duhem, namely, Ndp/p +'N'dp'/p’ =.0, where p and 


are the respective partial vapour pressures from a mixture containing N gm.- 
mols, of the first substance and N’ gm.-mols. of the second, and df and. dp’ 
are the changes in » and p’ accompanying a slight change in composition. 
The proof may be extended to the case where the mixture contains more 
than two constituents. The equations hold when both the temperature of 
the mixture is constant and the like they 


: 14609, Critical of Solutions. 
Pakalneet. (Zeitschr. Phys. Chem. 55. pp. 808-814, April 1906.)— 


The. critical pressures of pure ethyl ether and of various.solutions in this — 
liquid of triphenylmethane and phenanthrene were determined with Altschul’s 


apparatus, and the conclusions arrived at are—({1) the increase. of the critical 


pressure is proportional to the concentration of the solution ; (2) the. relative 
lowering of vapour pressure or raising of boiling-point is zero near the critical 


conditions ; (8) the critical portion of the limiting curve for any. solution can 
be represented by x= m+ A(3—So), where 9 denotes the temperature: of 
disappearance or reappearance of the liquid meniscus at pressure ; (4), the 


-coustant A =(molecular. raising of critical pressure)/(molecular. raising of 


critical temperature) ; (5): solutions of but slightly volatile substances belong 
to that group of binary mixtures in which retrograde condensation of the 
Jirst kind occurs. both at constant temperature and constant The 


influence of gravity on the limiting curve is also discussed. UR. E. B. 


1470; Equ ilibrium Variable. ‘E. Briner. 
(Comptes Rendus, 142. pp. 1214-1216, May 28, and pp, 1416-1418, June 18, 


1906.)—The author has studied the effect of variation of pressure on. the 
equilibrium existing when liquid or solid bodies are formed from a mixture 


of two. gases, the latter: being derived from, a substance which at, ordinary 


temperatures has a dissociation pressure greater than that of the atmosphere. 
The three systems investigated are HCl + PHs, CO; + 2NHsg, and NHs-+-H;S. 
At the lowest pressures compatible with the presence of a solid body the 
observed dissociation prepare is found ‘to well with that, calculated 


from the formule—_ 


= = (n + m), = + n), K= + my 


py anid’ the partial pressures of the gases A and B, A,By the 


chemical formula of the solid ferined, pressure, and 


4471, Molecular of Liquefied Gases, M.A. 


Phys. Chem. 10. pp. 880-860, May, 1906, | Part ‘of Thesis, University of 
London.)—The author shows that (1) oxygen and ethane retain the same 


molecular complexity in the gaseous and liquid ‘states, as also do methane 


and ethylene; (2) the presence of ethylene in oxygen and of ethane in 
methane produces an association of the molecules of the. solvent; in the 


former case 8 molecules of oxygen, in the latter 2 molecules of miethane asso- 


( 
ony 


ciate to produce a‘single molecule of the respecti ive gases ; (8) ethane is 
soluble in‘liquid oxygen up to 15 per cent. ; (4) ethane in liquid methane up 
to 10 per cent. ; (5) ethylene in liquid oxygen to 19 per cent. ; (6) all the 
other commoner gases are not ‘soluble in liquid oxygen or methane even to 
the extent of 1 per cent: “The author has also determined the vapour pres- 


‘sures of methane, ethylene, nitrogen monoxide, and acetylene. . It is further | 


shown that ozone forms a constant boiling mixture with oxygen (a minimum 
-point) ata about the from 4-5 per 
1472, Solution ‘Platinum by Sulphuric 
(Comptes Rendus, 142. pp. 1841-1848, June 11, 1906. Chem. News, 98. p. 271, 
June 15, 1906.)—The author studied the solvent action of sulphuric acid, free 
from nitrous or nitric acids, upon pure and commercial Pt, at a temperature 
of 890° to 400°, both in vacuo and in the presence of. oxygen. The results of 
the various experiments show that with commercial Pt, in vacuo, 0001 gm. is 
‘dissolved per hour for every sq. dm. of surfacé exposed, while in oxygen 
0124 gm. is dissolved per sq. dm./hour, and oxygen is absorbed during the 


‘solution. On the other hand, 0°0227 gm. per sq. dm./hour in oxygen, and — 
00006 gm. in vacuo, is dissolved when pure Pt is employed. When sulphuric 


‘acid containing an excess of the anhydride (2 per cent.) is used, the amount 


dissolved is 0°0265 gm. per sq. dm./hour, and sulphurous acid is detected on — 


opening the sealed tubes in which the heating is effected. The author con- 
_ ‘eludes that the sulphur trioxide furnished the oxygen es for the solu- 


1478. Copper-Cadmium Alloys. R. Sahmen. Chem. 
49, 8; pp. 801-810, May 81, 1906. Metallog. Communication from the Inst. f. 
anorg. Chem. d. Univ., Gottingen. }—The temperature-concentration diagram 
‘found by the author for these alloys is somewhat complicated, and must be 
_ studied with reference to the diagram itself and:the thermal data contained 
“in the paper. The general’ results are summarised as follows : Cu and Cd 
form’ only two compounds, whose composition corresponds, at all events 
‘closely, to the formulz Cu,;Cd and CusCds.' From Cu-Cd fusions containing 
‘from 0 to 42 atomic per cent. Cd, Cu crystallises between 1,084° and 552° C. 
At 652° the Cu reacts with the fluid, forming a compound which takes the 
‘form of long needles, probably of the composition Cu,;Cd. The rest of the 
fluid crystallises as a eutectic at 542°, but the reaction between the primary 
Cu and the fluid is never complete, and cannot be completed even by main- 
taining the alloy at a temperature between 552° and 542° for several hours. 
From fusions containing 42 to 45°4 per cent. Cd the compound just men- 
tioned is formed by primary crystallisation, while the fluid containing 45:4 per 
_ cent. Cd crystallises at 542° as a eutectic. Fusions containing from 45:4 to 
60. atomic per cent. Cd deposit crystals of a solid solution of the compounds 


Cu,Cd; and Cu;sCd, and those containing from 60 to 97°97 per cent. Cd deposit 


_asolid solutiom.of CusCds and Cd. The fluid containing 97°97 per cent. Cd 
- crystallises at 841° as a eutectic. Fusions containing from 97°95 to, 100 per 
cent. Cd deposit crystals of "Cd at temperatures from 814° to 821° 7°. The 
| is illpstrated, with one and four photomicrographs, . 


1474. Zine- Antimony ‘Alloys, F. Zeitschr. 
ea 884-899, June 16, 1906. Laborat. f. allgem. Chemie d. Poly- 
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techn. Inst., St: Petersburg. From the Russian:)—Describes the cooling curves. . 
and microstructure of these alloys, a complete temperature-concentration 
diagram being given ; the author arrives at the conclusion. that the only.com- 
pounds. formed are ZnsSby and ZnSb. Corresponding to the former there is 
a well-defined maximum in the freezing-point curve, but the latter is not 
represented by a maximum on this curve but only by a critical point..: Alloys 
containing from.40 to 60 atomic per cent.Sb when cooled without inoculation 
deposit crystals of ZnsSb3, which exist in a labile state in the presence of the 
excess of Sb ; at a lower temperature these crystals react with the surround- 
ing Sb, producing the compound ZnSb, the reaction being accompanied by a 


_marked evolution of heat which produces a sudden rise in the cooling curve, 


these rises sometimes amounting to 80° C. ; alloys in which this reaction has. 
taken place show, on careful heating, a meitidg-pointiwhich differs markedly 
from the freezing-point.. By inoculating the cooling alloy with: crystals :of 
ZnSb before crystallisation has begun the compound: ZnSb can be caused to 
crystallise directly from the fusion, and in that case the evolution of heatat'a 
lower temperature is suppressed. The freezing-point: curve for this) region 
thus takes a different form, according to the use or non-use of the process of 
inoculation, the diagram obtained by the one method being very similar to 
that obtained by Roland-Gosselin, while that resulting from the other method 
resembles the diagram of Moénkemeyer. The author further describes a 


change, accompanied by evolution of heat, undergone by the compound 


ZnsSb, on further cooling below the eutectic arrest-point in the alloys con- 
taining from about 4°7 to 40 atomic per cent. Sb. On the other hand, the 
author’s cooling curves of pure Zn show no arrest-point corresponding to the 
change in electrical. described le at 860°. 


1475. Effect of on Brass. s. (Mech: 17. 
pp. 768-764, June 2, 1906, From the Brass World.)}—The author investigated 
the effects of additions of arsenic up to 0°5 per cent. upon the properties of 
Muntz metal (60 per cent. Cu, 40 per cent. Zn). The presence of As increased 
the fluidity and resulted in the production of sharper and cleaner castings 
than are obtained without it. Up to 0°02 per cent. it improved the ductility, 
the brass standing more’ reduction in rolling, between annealings, than is 
possible in its absence. This is thought to be due to the reducing action of 
As on copper oxide. Higher cause’ brass 
in the rolls. F. R 

1476. Microstructure of °. F. (Soe. Ind., 
a. pp. 508-504 ; Discussion, pp. 504-505, June 15,1906. «Paper: read! before 
the Birmingham Section, Feb, 16, 1906.)—Discusses: the structure of the 


alloys containing upwards of 50 per ceni. Cu, in the light of Shepherd’s 


results [see Abstract No. 2774 (1904)]. In the discussion, W. Rosenhain 
pointed out that the twinning mentioned by the author (of the a crystals—i.e., 
those found in brass containing over 71 per cent. Cu) was primarily due to 
straining, as distinguished from annealing after strain. In reply to H. 
Silvester, the Author said that burnt brass was characterised by having 
a coarse ‘structure, and frequently by ‘ental holes, in 
appearance like bubbles of gas. | F. R. 


1477. Silver and Silver Sulphide. K. Friedrich 


{Metallurgie, 8. pp. 861-871, June 8, 1906. Communication from the 
Metallog. and Metallurg. Laborat. d. kgl. Bergakademie, Freiburg.)—The 


~ 
4 


authors’ determinations show that the diagram’ for the system silver-silver 
sulphide consists of three horizontal lines, the topmost of which, at 906°:C.; 
ends at about 90‘per cent, \Ag,S, and is met at about 11 to 15 per cent. Ag,S: 
by a short ‘curve ‘starting from the: solidification of pure Ag ‘at 962°. It is 
considered that'a separation into liquid layers takes place,:and this is sup. 
ported by the examination of the samples. The second line, at 806°, appears: 
with about 15 per cent. Ag,S and: upwards.’ The third, at 175°; corresponds 
- toachange of the silver sulphide. Silver filaments do not necessarily grow 
from solid Ag,S in the presence of hydrogen gas; and the first essential to — 
their production.from molten Ag,S is the presence: of metallic silver. It is 
_ probable that. there isa. connection between the 175° point and the growth 
of the filaments. AgyS-is decomposed by the action: of light, with liberation 
of sulphur; which combines with free silver on the surface of a:section of a 
sample. from this series, giving rise to magnificent colour effects; these’are 
illustrated in colours.in the paper. In this way 0°01 per cent. sulphur in 
silver can be detected at a and telluride. of silver 


1478. and, Silver. Friedrich... (Metallurgie, pp. 896-406, 
june: 22, 1906. Communication from the Metallog.and Metallurg. Laborat. 
der kgl. Bergakademie, Freiburg.)—The freezing-point curves determined’ by 
the author for Pb-Ag alloys do not differ materially from those: given by 
Heycock and Neville, and are practically identical whether taken in con- 
tact with air or in an atmosphere of hydrogen. He’ places the eutectic 
temperature at 804° and composition at/2°5 per cent: Ag. eutectic 
found with from exceedingly little silver to over 99 per cent., this being sup- 
ported by microstructure. The enrichment in silver upon which the 
Pattinson process depends is shown to be: independent of the Presence 
iron—suggested by Bock as. essential—as it occurs equally well in porcelain 
vessels. ‘With from 0 to 2 per cent. Ag the cooling curves were the same at 
5 atmos, pressure as at ordinary no 


1479. Bringing Copper to ‘ Tough Pitch’ Silicon andl Silicides 
F. Gloger. (Metallurgie, 8. pp. 258-256, April :22, 1906, .Communication 
_ from the Inst, f. Metallhiittenw. and Elektrometall. an der kgl. techn. Hoch- 
schule, Aachen.)—These experiments deal with the large stage of copper- 
refining, i.¢., getting the metal to “tough pitch ” when over-poled, or, in other 
words, the elimination of the dissolved oxygen. Silicon copper 85 to 55 per 
cent, does not bring about the desired result, or very 
on the other hand, acts well— 


The thinks that for reverberatory practice Ma,Si- considerable 
advantages, the reaction only taking a few minutes. Experience and. skill 
are, however, required to perform the operation, The method yields a very 
dense copper, which is often not the case in poling, owing to the distillation 
products of the wood employed—a point of considerable importance if the 
Cu is to be rolled. Traces of Mn and Si in the finished copper are advan- 
“1480, Copper Steels. P. Breuil. 142. pp. 1491-1404, 
June 18, 1906.)—Two series of steels were studied : A, with 0°150 to 0178 per 
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cent. carbon, and 0 to 82 per ‘cent. Cu; B, with 0°282 to 0°412 per cent; 


carbon, and 0 to 82 per cent: Cus: There appeared to be’practically no liqna- 


tion exceptin the highest copper steel-of series B, which showed the follow- 
ing percentages of copper: At centre of head,’ 84°2; at surface, 21:2; at 
centre near bottom,:74°8 ; at surface, 24:4. With over 4 per cent:Cu the — 
steels could:not be rolled.: ‘The ‘Brinell ‘hardness number increases with Cu 

up to 16 per cent. in A-and 8 in B.: The critical temperatures in cooling’ are 
given. In the two highest copper (16 and 82 per cent.) alloys in A, andthe 
three. highest (8, 16, and 82: per cent.) in B, there was a pause at 1,040° C,-cor- 


responding to the fusion [? solidification] of copper, or ‘a copper-rich alloy: 


Increasing Cu in series. A ‘lengthens Ar, and lowers Ar,; in series 
lengthens and lowers Ar;. ‘The evolution of heat at 975°+980° for all: the 
samples appears to correspond to the separation of Cr er 

“1481. Prodéetion Silicides in the: Electric L. Vanzetti: 
(Zeitschr. Elektrochem. 12: p. 848,-May 4, 1906. Abstract from Soc. Chim, di 
Milano, Dec. 2, 1905.)}—A mixture: of Ca; ‘coal, ‘and’ SiOz, melted: at 8,000° 
in an electric furnace lined ‘with MgO,’ gave pieces of ferro-silicium: of ‘hard- 
ness'7 and sp. gr. 6, containing 66-67 per cent. Fe and 88-84 per cent, Si, 
corresponding ‘to: the formula FeSi. The metal is homogeneous in’fracture 
and non-magnetic. At higher temperatures and with: carbo- 

14882. Vanadiveasa Sicel> Biome, Smith. (Soe, 
lanes 25. pp. 291-294 ; Discussion, pp, 294-295, April 16, 1906. . Paper read 
before the Liverpool Section, March 14, 1906.)—The remarks chiefly concern 
chrome-vanadium steels, as dealt with in Abstracts Nos. and: 1640B. (1905). 
Vanadium steels will not replace carbon steels where’ these: are) giving 
complete satisfaction, Four types of Cr-V steels are now made—for forging, 
torsional resistance, spring-making, and case-hardening respectively. ‘ ‘Results 
of some tests of Ni-V steels are. given—the static strength being high, but 
resistance. to repeated: bending moderate. A rough method of estimating 
vanadium in steel is given. In reply to several speakers in the discussion. the 
Author compared some of the mineral sources of vanadium, and pointed out 
that any arsenic of phosphorus possibly present in ferro-vanadium would: be 


insignificant. in the steel, as: vanadium is used in such small quantities, as; 


¢.g., 0°2 per cent. in the ‘spring steel and slightly over 0:1: per cent: in the 


case-hardening steel. ~ cent,: thas be 


1488. Internal ‘Structure of Hardened, ‘ond Tempered Steel... E. ‘Heyn and 
Bauer. (Kénigl. Materialpriifungsamt, Mitt. 24. 2.. pp. 29-59, 1906.)— . 
Describes. experiments on the. hardening and tempering of a tool-steel. 
eutectoid composition by means of, quenching, followed by subsequent 
tempering under definite conditions, and also by quenching i in various liquids 
at specified temperatures. In the first series small pieces of the steel were 
first hardened by. quenching in cold: water from.a temperature of 900° C,, 
followed by reheating for periods. varying from a, few. minutes up to 8 
hours, at temperatures ranging from 100° to 600°. The effect of such 
treatment upon the hardness, chemical composition, and solubilities in. dilute 
acids of such steels is investigated and the results correlated with those of 
Barns and Strouhal, le Chatelier, and. others, special attention being. given tothe 
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amount of “free carbon,” “ hardening carbon,” and “cement carbon” found 
in the various specimens, the microstructure and surface colouration produced — 
by various etching reagents being also studied, For details the reader must 
refer, to the paper which is fully illustrated with diagrams and photographs. 
The authors summarise their conclusions as follows :—(1) The transition 
from martensite to pearlite through tempering ‘at successively higher 
temperatures is not continuous but passes through a definite and: well-marked 
intermediate stage for which the name osmondite is proposed. Of all the 
transition stages between martensite and pearlite, osmondite shows the 
highest solubility in dilute sulphuric acid, the solubility decreasing in the 
direction both of pearlite and martensite. Osmondite corresponds to’a_ 

tempering temperature of 400°.. The transitidn stages ‘between martensite 
and osmondite should, it is proposed, retain the generic: name troostite, and 
those from osmondite to pearlite the generic name sorbite. (2) When 
dissolved in 10 per cent. sulphuric acid under exclusion of air, the troostites 
leave no:carbide residue but do leave. “free carbon.” Carbide residues’ only 
begin with the sorbites ; osmondite forms the limit between the two, ard 
this: constituent yields the largest amount of “free carbon.” | (8): The 
colouration of tempered steels when treated with alcoholic acid, as also the 
colouration of troostites and of osmondite, arises from a film of free carbon 
deposited upon the surface: this colouration is accordingly deepest ‘in 
-osmondite. (4) All forms of quenching are equivalent to an ideal under- 
cooling. of the steel with consequent complete conversion into martensite, 
followed by a more or less marked tempering effect whose intensity depends 
upon the rate of cooling used. This consideration re me occurrence of 
troostites and of osmondite in hardened steels. W. 


“1484. Diagram ‘Sulphur. w. 
Treitschke and G. Tammann. (Zeitschr. Chem. 49. 3. pp. 320-885, 
May'81, 1906. Metallog. Communication from the Inst. f. anorg. Chemie d. 
Univ., Géttingen.)—Describes a study of the cooling curves and micro- 
structure of the iron-iron sulphide series ; the temperature concentration 
diagram is characterised by the absence of any compounds lying between 
Fe and FeS, and also by the fact that Fe and FeS are not completely miscible 
at the melting-point of iron; the well-known transformations. of iron as well 
as the transformation of FeS at 180°'C., discovered by le Chatelier, appear on 
the diagram. Owing to the presence of two liquid phases the cooling curves _ 
become complicated, and the authors ascribe a further complication to the 
presence in the case of the alloys richer in sulphur, of an oxide which is 
capable of forming a constituent whose microscopic appearance resembles 
that of a eutectic. For details of these observations, and of the diagram, the 
readér must refer to the original paper. The authors also deal with the 
causes of the brittleness of iron containing sulphur, both in the cold and at 
a red heat, in the light of the information gained from the diagram, and 
consider that the diagram readily accounts for the ‘observed facts. The 
mechanical effects of the increase of volume which accompanies the trans- — 
formation of FeS at 180° are also discussed, the authors pointing out that the — 
pressure required to suppress the transformation either partly or’ entirely lies 
within the limits of elasticity of higher carbon and nickel steels: | Ww. Ros. 


Cast Iron in the Longmuir, (Mech. Rng. 17. 
pp. 770-772, June 2, 1906. Abstract of paper read before the West of 
Scotland Iron and Steel Inst.)—The author discusses the effects of. com- 
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position, carbon ‘condition, and methods of anhéaling, upon’ the properties 
of cast iron. A grey iron as cast gave 14°1 tons per $q. in. tensile strength ; 3. 
anriealed at 850° C. for 48 hours the strength was 72’ tons’ per 8q. in. piece 
of the same iron, quen¢hed from 940° C., broke with 8 tons ‘per $q. tithe 
weakness being ‘due to the development ‘of water cracks. Some differences 
between’ American and British malleable castings are pointed out. In the 
former graphite is usually high, very little removal of carbon being attempted ; 
. in the latter both graphite and combined carbon ‘are low. It is possible to 
produce’ an iron of the former type by a comparatively brief annealing at a 
high temperature—very little short of the meltifig-point: Ledebur and 
Royston have investigated this question, and the author obtained 21-4 tons 
per sq. in. tensile strength, with no elongation, by annealing for 4 hours 
above 1,000° C., a cast iron of 12°9 tons per sq. in. original strength, as com- 
pared. with 45°4 (? 25°4) tons per sq. in., with 2°1 per cent. elongation by 
annealing at 800° to 900°C. He finds that’ in American malleable castings 

sulphur averages 0°65, and in British, 08 per cent. The latter are better i in 
tests, and the long annealing usual in British practice alters the dangerous — 
network of sulphide to the relatively harmless globular form. cera: _F. R. 


- 1486. Sulphur in Iron. R. Baumann. (Metallurgie, 8. ‘pp. 416-417, 
June 22, 1906.)—Describes a simple method for detecting the distribution of 
sulphide impurities in sections of iron or steel. A piece of ordinary photo- 
graphic silver bromide paper is soaked in dilute sulphuric acid; allowed to 
drain superficially, and then squeegeed against the surface of the section, 
which has previously been ground flat and cleaned from all greasy matter. 
The evolution of H,S at the points rich in sulphur, produces a blackening of 
the paper, which is subsequently fixed and washed in the usual way. The 
paper is illustrated by a number of nature prints produced in this way, and 


the author considers that they compare as. sharpness with 
those produced upon silver-foil, Ros. 


1487. Mutual Relationships of the Different Modifications of Carbon. R. 
Schenck and W. Heller. (Ber. Deut. Chem. Gesell. 88. pp. 2189-2148, 
1905.)—When a mixture of carbon and ferrous oxide is heated the highest 
pressure of gaseous oxides is produced with amorphous charcoal, and the 
lowest with graphite ; powdered diamond gives intermediate values, but the 
values approximate to those for amorphous sugar-charcoal. The powdered 
carbon obtained by decomposing CO gives values identical with those for 
graphite [see Abstract No. 795 (1906)]. R. Schenck. (Zeitschr. Elektro- 
chem. 12. pp. 218-220, March 16, 1906.)—In reply to a criticism by Baur, 
Schenck points out that the equilibrium pressure in the system 
FeO + CO = Fe + CO; was determined with CO which was quite free from 
air, and that the final values were taken only after the iron (precipitated on 
pumice) had been completely converted into ferrous oxide by heating again 
and again with CO until steady results were obtained. The differences 
between these observed pressures and those deduced ‘by combining the 
observations of Baur and of Glaessner, may perhaps be attributed in part to 
inaccuracies in the measurements made by the latter authors, but the main 
discrepancy i is more > probably get to wee use of Descpe: charcoal i in place ‘d 


61488, Combination of a Solvent the j. L. ‘aa 


c., W. Kanolt. (Amer. Chem. Soc., Journ. 28. pp. 572-588, May, 1906.)— 
VOL. IX. 2H 
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When a solution of, silver nitrate in amixture.of ethyl alcohol,and water is. 
electrolysed, changes in the composition of the solvent about;the poles indi-. 
cate that water is, carried: by, the silver ion,, The results, do not-indicate.the 
presence of more than Lmol. of water with each silyer,i ion. This conclusion. 
can.also, be drawn from the, work, of, de. Bruyn, and Jungius. -[see: Abstracts 
Nos. 882 and: 865 (1904)]. with. silver, nitrate dissolved in. aqueous methyl 

alcohol... When silver and calcium nitrates are dissolved. together in water, 
| the, changes i in, the,composition of the solvent upon electrolysis are )so small 

that they. may be, due to the hydration of, the silver alone, so that there. is.no 
evidence | of the hydration of the calcium ions. By the electrolysis of..a solu-. 
- tion of :silver. nitrate in,a mixture of, pyridine and water, it is found that 


‘1480. Cells al H ‘igh ‘Haken. @eitschr, Elektro- 
12. pp. 415-416, June 15, 1906. Paper, read before the Dresdener 
Hauptversamml. der Deutsch. Bunsen- Gesell. )}—Theauthor has measured the 
e,m.f, at temperatures of 400-500°, of cells. formed. by hydrogen. of different 
concentration, of oxygen of different concentration, and of hydrogen and 


“Volt Volt ‘Electrode 
H, 100.per cent Hy per cent. 70° 990093... 0099. 


With respect to the hydrogen-oxygen. cell, good. agreement .was found 
between the theoretical and experimental numbers, In harmony with theory 
it was found that the e.m.f. increased with the drying, of, the - ‘hydrogen. 
Experiments, were also carried out at temperatures, up to using 
lain as electrolyte, and good agreement again found, 
lators. J. Zedner. (Zeitschr. Elektrochem. 12. pp. 468-473, July 6, 1906. 
From the Inst. f. phys. Chem. d. Univ. Gdttingen, Engineering, 82. p. 89, 
July. 20, 1906.)—The former experiments of; the author [Abstract No, ,483 
1906)] had left the amount of hydration, of the oxide NigQs uncertain, 
y comparing, after the method of Pareau,,the water tension of his oxide — 
with that of sulphuric acid .of . graded, concentrations, the author finds 
that the hydrate NisOs .8H,O.jis stable when the vapour tension. is below 
8 Hg, and the. hydrate NisQs. 6H;0 stable above that tension....There 
is. no, intermediate hydrate. In the. caustic potash of the charged accu- 
mulator,. the. former, nickelihydrate, as a rule, written, Ni(OH)s, seems, to 
exist, . The. potential of. the nickel, oxide . electrode against a_ hydrogen 
electrode falls when the concentration of the potash increases ; the tempera- 
ture-coefficient is negative, 0-0007 volt per 1°C. During the discharge of the 

electrode,the potential twice remains:constant for some time, as.is, well known. 
The first: step corresponds. to.the of to 
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Ni(OH);; the second step with the formation of othier 
oxide, as had’ been ‘suggested, ‘but with the discharge of occliided Oxygen. 
Oxygen is liberated at the nickel oxide electrode during the ‘charge, and’ more 
oxygen is occluded, 'rather by the graphite’ mixed the Hitkel Oxide than 
by the oxide’ itself.’ The amount of occluded oxygen was’ détérmindd}”a 
spécially prepated Jungner electrode, not containing any graphité, did’ ‘f 
mark the second step, but an electrolytically prepared nickel electrodés! i186 
free of carbon, did indicate it. The influence of the oxygen is, however, 
indirectly confirmed by the calculation of the e.m.f. after: Helmholtz; aad by 
experiments in -which ithe author quickly alternated discharge and: charge. 
On the first step of the curve the,potential rises slowly, because the? rise 
depends upon. the necessarily. slow diffusion of the alkali'from the pores back 
into the cell; on the second step the rise is abrupt, but it depends upon 
reoxidation of the oxide. The; experiments were carried out:on the ihstiga+ 


4401. ‘Action I. F. ((Zéitschr., 
i pp. 877-882, May 18, 1906. From the Phys.-chem. Inst. d. Univ. Berliaj— 
With the aid of the arrangement uséd by Nernst and’ ‘Mertiam for ie 
the residual current [see Abstract No. 2801 (1905)], the author investigat 
the action’ of depolarisers which do not react with’ infinite’ velocity.” ‘The 
excentrically rotating platinum point is kathodically polarised’ with hydroge 
and the ‘depolarisér' added to the liquid. When the potential-fall | e at th 
platinum point is plotted as abscissa against the Current intensity i, the 
residual-current intensity rises slowly first, then steeply in an S-curve 
which reaches the same i-level for all the e; afterwards hydrogen’ is‘evolved 
and.the i-curve becomes perpendicular. The steep portion of the: S-ourvé 
corresponds |to Miiller’s. depolarisation potential, and do¢és any 
particular) reaction. Potassium: permanganate and. the: ‘halogeris'' give 
theoretical S-curves ; the other depolarisers, 10, BrO,); Os, 
give better results when the ‘excentric platinum point is replaced by’ ™ 
concentrically rotating ring. With iodic acid the S-curve rises ‘first;"drops 
then suddenly at 0°56 volt, while iodine is deposited om the’ électrode, and 
rises again’ steeply while iodine flakes “peel off again. The resiilts’ ‘canitet 
‘directly be applied to anodic! depolarisation ; the fa’ this ‘ease 


Electrolytic’ Schiaration of and Cobalt and Copped 
Antimony. A. Puschin and'R. M. Trechzinsky. (urn. Russk. 
Fisik. Chimiéesk. Ob&%estva, 87. pp. 828-888, 1905.)—Contrary “to what 
would be expected from theoretical considerations, Sn, Cd, and Zn can be 
precipitated electrolytically from acid, and Co and Ni from neutral, soliitions. 
The ‘authors have hencé' devised the following method* for’ ‘separating ‘Sn 
from Ni or’Co. ‘To ‘a neutral solution of the two’ métals,‘about’8' gm. of 
ammonium oxalate are added per gin.’ of: tin present, and‘ ‘about ‘of 
oxalic acid per gm. of nickel (or cobalt); and 15~20° giit:' per ‘gin! ‘of tin. 
‘Through ‘the ‘liquid’ ‘containing the ‘precipitated nickel (or cobalt) 
current is kept passing at a’ voltage not less than until thé whole-of' ‘the tin 
is deposited, each gm. of tin requiring 6-7 ‘amp.-hours. ‘The’ liquid’is then 
heated with concentrated animonia solution to dissolve the’nickel (or‘cobalt) 
oxalate and the Ni (or Co) determined by Oettel’s method’ {Zeitschr. Elektro- 


¥ 
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chem. Li pp. 192-194 (1894-1895)]. On dissolving an alloy of Cu and Sb in 
nitric acid, the latter metal is, precipitated as metantimonic acid, and ifthe 
liquid, is diluted with water and submitted to the action of,the current, only 
the copper is. deposited at less than 2°05 volts. When allthe copper has been © 
removed, the metantimonic acid is dissolved in sodium sulphite, sodium 


R. Abegg [experimental work by J. Shukoff]. (Zeitschr. Elektrochem. 12. 
pp: 457-459, July 6, 1906.}—For metals which form ions of several valencies 
n, and n;, Nernst’s theory demands a definite ratio of the concentrations of 
those ions:(o) and (i), since’ the electrode can only have one potential with 
regard to the solution [see Abstract No. 619 (1905)]. Starting from this point 
of view, Abegg deduces that when the absolute concentration of the ions is 
_ diminishing, ions of the lower valency should by preference be dissolved or — 
deposited. Thus theoretically the valency of such a metal should, on electro- 
lytic deposition, never appear to be-strictly an integer. For mercury, where 
n= n, = 2, Abel and Ogg have shown that the ions, when in equilibrium 
the metal, are in the ratio (o):(@)== 120. The experiments now made 
by Shukoff with solutions of mercury nitrate in an apparatus resembling 
Wright's electrolytic electricity. meter,.confirm that 120 in 121 parts. of 
_ mercury are deposited as o-ion, and 1 part in 121 as i-ion, so that only 

99°6 per cent. of the amount is Aeposited lat dissnierd) which would corre- 


1494, ‘Electrolytic Formation M. ‘Lett: M. 
: Veghera: (Accad. Lincei, Atti, 15. pp. 8322-828, March 18, and pp. 863-369, 
April 1, 1906.)—After showing that their previous conclusions [see Abstract _ 
No. 205 (1906)] are not invalidated by the formation of any tetrathionate in 
addition, to the hyposulphite, the authors continued the systematic study of 
the different factors which may influence the electro-chemical formation of 
hyposulphite... Much better yields were obtained with platinised Pt as anode 
_ than with smooth Pt, Ni, Fe, Pb, or PbQs. Dilution of the sulphite reduces 

the yield of hyposulphite,.as does the addition of caustic soda to the anodic 
liquid. The authors find that the presence-of polysulphides in the kathodic 
space increases the yield of. hyposulphite obtained by the electrolysis of 
sulphite. The electrolysis is also favoured by a current of small density and 
the presence of a slight excess of alkaline carbonate in the concentrated 
solution of alkali sulphite, No certain indication, of the presence of. a charac- 
teristic anodic potential could be detected. H. J. 


1496. Electrolytic Decomposition of Dicarboxylic Organic Acids. Adipic 
Acid. .B. L. Vanzetti.. (Accad. Lincei, Atti,15, pp. 574-578, May 20, 1906.) 
->The mean composition of the gases from the electrolytic cell (when a 27 per 
cent, solution of: dipotassium adipate is electrolysed by a current of 0°6 amp. 
density) is as follows :..CQy, 25 per cent.; O, 12 per, cent. ; unsaturated hydro- 
carbon, C,H, 1:5 per cent ; CO, 15 per cent. ; H, 60 per cent,; the liquid 

remaining in the cell contains a reducing substance of aldehydic character. — 
The electrolysis is thus seen to be complicated by anodic oxidation, The ~ 
yield of. unsaturated hydrocarbon. increases with opacentration of the 
electrolyte the current density; tap 
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1496. Direct Synthesis of Nitric Acid and. Nitrates by the Silent Discharge at 
Ordinary Temperatures. Berthelot. (Comptes Rendus, 142. pp. 1867-1879, 
June 18, 1906. Erratum, p. 1588, June 25, 1906.)—The author treats air or 
mixtures of oxygen and nitrogen in different proportions in an ozoniser, in 


_ the presence of water or of diluted caustic potash solution, at ordinary tem- 


peratures, which finally might rise to 80° C.. Nitric acid.or nitrate are 
produced in all cases, and only traces of nitrous acid and. ammonia... Passing 
0°65 litre of air per hour through his ozoniser at 10° C., he obtains 0°0192 gm. 
of HNQs per hour ; the reaction is not accelerated when caustic potash serves 

as absorbent. «In closed vessels all the oxygen is, finally consumed; about 


half of the total acid produced. is formed during the first 84 hours ; an excess 


of nitrogen seems to retard the reaction. Insertion of a Leyden jar into the 
circuit of the induction apparatus had no distinct influence. Current measure- 
ments are not mentioned ; the gas pressures were determined. According 
to the author, the fundamental reaction in this apparatus is exothermic, 
N; + O; + H:O + aq. =2NO3H diluted = + 28°6 cal., while the formation of 
NO the or arc would be aN — 43°2 
ORE, 909, Ages B. 


1497. Ozone Formation by the Silent Discharge; Influence of the Vessel 
Substance and of Light. F. Russ. (Zeitschr. Elektrochem. 12. pp, 409-412, 
June 15, 1906. Technolog. Gewerbemuseum, Wien.)—In his experiments on 
the production of formaldehyde from CO and H by the silent discharge, Lob 
[see Abstract No. 1149 (1906)] had -not observed any distinct change in’the 
reactions when apparatus of uviol glass were used instead of ordinary glass. 
Regarding the formation of ozone, with Warburg and Nernst, as a photo- 
chemical process, the author constructed apparatus of equal dimensions of 
Thuringian Gerateglas and quartz glass ; the latter gave only half the yield of 
ozone of the former. The apparatus is tubular, the tubes containing acidu- 
lated water; high-tension alternating currents are applied. A uviol glass 
apparatus of the same ‘dimensions could not be obtained. When. the 
experiments were, however, conducted first in the dark and then in the light 


of a mercury arc lamp, the ozone formation was always reduced. by the 


light rays, by 6 per cent. in glass,. by 23 in uviol glass, and by 44°65 in quartz 
glass. The oxygen experimented upon 3°6 cent. of 


giakes 12. pp. 444-448, June 29, 1906.)—Muthmann and Hofer [see Abstract 
No. 1180 (1904)] have obtained results for the equilibrium-constant of the © 
reaction + O;=2NO, differing largely from the results of Nernst. [see 
Abstract No. 8215 (1904)]. _Hausser has recently obtained results . which 
confirm Nernst’s work [see Abstract No. 1506 (1906)}. In this paper the 


- author takes Hausser’s results and compares them. with those. of Nernst and 


of Muthmann and Hofer. Nernst’s results give the following equation for 
the equilibrium-constant K :. log K + 9424/T = 1:07, while: Muthmann and 
Hofer’s results give log K + 9424/T = 2°47 ; but it is shown that the results of 
Hausser are in close agreement with those of Nernst. In the latter part: of 
the — the mathod af are discussed, 
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H. W. Foote aid G. A. Menge. (Amer. Chem. Journ. 85. pp. 432-445; May, » 
1906. “Contribution from the Sheffield Lab. of ‘Yale Univ. )—The following are the 

results “obtained ‘by’ the ‘authors. “Relative. solubility at room temperatere of 
CaCO,/BaCO; =1'15 and of = 092. Zeitschr. Phys, 
Chem: 60. pp. 855-856, Dee. 90, 1904}: 
(Phil. Mag. 11. pp. 416+418,>March, 1906.)—The author tabulates for a of 
cases the loss of electrical conductivity on mixing at acid and a base. oT. M. 


Pécheux: (Comptes Rendus,' 142. pp. 575-577, March’; 1908.)—The action of 
Mg-~Al alloys on pure copper sulphate solution consists, in: all.cases, of a reduction 
ofthe water by the Mg and reduction of the copper sulphate by the Al. A :polished 
surface of a Mg-Al alloy receives a solid, adherent deposit of copper which can — 

_ be easily removed by means of a knife-blade. Alloys of all proportions of Sn and 
Al with filed surfaces cause decomposition of the water and copper sulphate, but the 
action soon ceases, the layer of Al which remains adhering to the surface of the 


1502. ‘Alloys Cartridge Caste for Quick-firing Cubillo: A. 
Head. {Inst., Mech, Engin., Proc. 4. pp. 791-828 ; Discussion and Communica: 
tions, pp. 829-858, Oct.—Dec., 1905. Bull.. Soc, d’Encouragement, 107. pp. 1145- 
1169, Aug., Sept,, and Oct., 1905. Engineering, 80. pp. 567, and 569-575, Oct, 27, 
1905.)—A. cooling curve. of the 67 per cent, Cu+ 83 Zn alloy used is given, as this 
is taken ‘as, the eutectic, and the curve has been accurately observed by Cubillo. 
oro ea show the structure at several ore in the ere and annealing 
4808. ‘Course ‘of Fusion Curve. in Solid Solutions’ in J. van 
vale -(Zeitschr. Phys. Chem. 55. pp. 485-441, May 18, 1906.)—The author dis- 
cusses ‘the results of Day and Allen on feldspars af Abstract No. 1798 (1905)}, and 
eipedially of the two fasion Hi F. 
1804. of Melting. point Cubs for: Dissociating: 
the Liquid Phase in Arbitrary Proportions. J. J. van Laar. (Konink. Akad. 
Wetensch. Amsterdam, Vers}. 14..pp. 711-726, March 7, 1906. Proc, 8, pp. 699-714, 
March 22, 1906.)—A detailed investigation of the. course of the curve, 
first approximately and then in general terms. i, 


“1505. Synthesis of Nitric Acid: Deutsch. 
sig 50. pp. 298-302, Feb. 24, 1906. Paper read before the Pfalz-Saarbricker 
Bezirksverein, July 2, 1908. ‘possible method of obtaining a 
scale from the air is discussed. 
right ‘to left when.the temperature is low. “By compression and explosion the tem- 
pétature may be raised high enough for the formation of nitric oxide. This with 
excess of oxygen would give the peroxide, which with more oxygen and warm “nl 
water gives nitric acid. The author intends to test his method. A. W. Fal 
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1506.; Dissociation, of the. Alkali Carbonates....P. Lebeau. (Annal. Chim: :Phys. 
6. pp, 422-432, ‘Nov, 1905:)--Of the carbonates of the: five alkali. metals, only, that of 
caesium is,appreciably \volatile, and the dissociation ofthis carbonate is independent 
of any action.on siliceous matter, ) The other four carbonates, also. dissociate: and 
completely volatilise: when heated in:a ina vacuum, silica. of the 
1507. Electrolysis thé: Alkali: Salts. of ‘Acids: Ju 
Elektrochem. 12;’pp. 141-145, March 2, 1906. Elektrochem. ‘Laborat: 
der. polytechn. Lehranstalt, Kopenhagen.)—An account of the:electrolysis of: the 
potassium salts of ethyl, methyl], acetic acid, lauric acid, — acid, palmitic acid, 


1808; A Carbon Call Aide (hel. 8490; March: 17, 
1906. )}—A primary cell has been ‘constructed with both electrodes ‘of carbon in’ a 
solution of salt.': One’ electrode must be above the other and exposéd the ‘air! 
After standing a few days the e.m.fiis about 1/8 volt; the upper plate always being 
the positive pole. “Experiments support the view that the’ lower carbon is oxidised 
and that the hydrogen reaction at is attacked by 


1509. Electrolytic Winning of Lithium. O. Ruff ‘and Johannsen. 
(Zeitschr. Elektrochem. 12. pp. 186-188, March 9, 1906. From the anorg. and 
elektrochem. Laborat. d. techn, Hochschule, Dantzig.)—Lithium bromide with an 
addition of 10-15 per cent, lithiam ‘chloride is electrolysed with a carbon anode and 
an iron kathodé with 10 volts and 100 amps, The current coh is 80 per cent. 
The metal obtained has a melting- point of 180° G. 


pp. 532-568, Feb. 13, 1906. Phys. Inst. Stockholms Hégskola, July, 1905.)—The 
author has determined the acid and basic dissociation constants for o-aminobenzoic 
acid, G-i-asparagin, and acetoxime at different temperatures, and: criticises the theories 
of pseudo-acids and bases and of amphoteric electrolytes forwatd’ 
Watker, and others. {See Abstract No. 288 (1906) J 


Electrolysis as shown by Oscillograph Records. Ww. R. 
Cooper. (Faraday Soc., Trans. 1. pp. 813-318; Discussion, pp. 818-823, Feb.., 
1906. Elect. Engin. 86. pp- 625-628, Nov.'8, 1905. Abstract.)—The author starts 
by reviewing the existing literature on the subject and then discusses the subject 
mathematically, and deduces an approximate theoretical ‘diagram assuming a sine 
curve for the applied pressure and constructing the curve for the current.” He ‘then 
explains the connections made in utilising the oscillograph, and gives numerous 
curves obtained with a current of periodicity 88 and at various e.m.f.’s, the electro- 
lyte being dilute H,SO,, and the poles platinum wires. Further curves obtained with 
electrodes are | L. F. V. 


4612. of Salts of Gi J. K. 
(Chem. Soc., Journ. 89. pp. 598-604, April, 1906. }—Sodium ethyl 
dimethyl glutarate when electrolysed in a 45 per cent. aqueous solution by a current 
of 3 amps. gives diethyl '-tetramethyl suberate. Sodium 6'-dimethyl glutarate 
under similar conditions yields at the anode chiefly CO and. CQ, There is formed 
also. a small quantity.of a, pentene, CjH,o, which was: proved to.be:unsymmetrical 

methyl ethyl ethylene ; there is thus an undoubted fundamental rearrangement of 
_ the carbon nucleus, most easily conceived as a migration of amethyl group, 
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1018; Crystalline Structure of Electro-deposited Copper. A. KS Huntington. 
(Faraday Soc., Trans. 1. pp. 824-825 ; Discussion, p. 825, Feb., 1906. . Page’s Weekly, 
7. pp. 1087-1088, Nov. 10, 1905. Abstract. }—The' author refers to an explanation 
previously given, and mentioned by Cowper-Coles in his notes on the rapid 
électro-deposition of copper [Abstract No. 231 (1906)], as to the reason why a — 
- spiral scratch or groove on a mandril causes copper deposited on it to part ‘easily and 
form along ribbon. His explanation is that the crystals form at right angles to the 
groove and that there is a want of continuity between the adjacent crystals, which 
results in a line of weakness He ilusteates his explanation. with 


4614. Concentration of Susp by Flotation. A. K. Hintitig: 
ton. (Faraday Soc., Trans. 1. pp. 345-855 ; Discussion, pp. 355-861, Feb., 1906. 
Chem. News, 93. p. 9; Discussion, pp. 9~10, Jan. 5, 1906. Abstract.)—The guthor, 
after describing briefly the nature of ores from the Broken Hill mines, which are 
being treated in practice by the flotation process, points out that the gas which 
adheres to the metallic sulphides and causes them to float is CO, “Weathering” _ 
need not have taken place in the ore, Experiments on numerous minerals and 
mixtures of minerals are described. Further experiments were made with a view 
to investigating the electrostatic theory, and the author subsequently discusses and 
criticises Swinburne and Rudorf’s surface-tension theory [see Abstract No. 995 
(1906)]. The discussion was a | joint one, on the author's and Swinburne and 
Rudorf’s papers. J. L. F. V. 


1515. Transport of Liesia by the Electric Current. E. van der Ven. (Archiv. 
Musée Teyler, 9. 4. pp. 573-604, 1905.)—In solutions of nickel sulphate, the transport 
_ takes place from the anode to the kathode, but in those of nickel nitrate or chloride 

in the opposite direction. The amount transported per unit of time is proportional 
to the current and inversely proportional to the weight of salt present per unit 
volume. [See also Abstracts Nos. 2364 (1908 a and 650 (1906).] ee 7 ‘A. P. 


1516. Absolute Potential J. Billitzer. (Zeitschr. Elektrochem. 12. 
pp. 281-282, April 18, 1906.)—In reply to criticisms by Goodwin and Sosman [see 
Abstract No. 1930 (1905)] and also by J. C. Blake, the author states that his critics have, 
in repeating his experiments, selected the method which - himself had called the 

and not observed due caution. B. 


1817. Decomposition of F ormaldehyde by the Silent Discharge. F. Russ. 
(Zeitschr. Elektrochem. 12. pp. 412-413,. June. 15, 1906. Technolog. Gewerbe- 
museum, Wien.)—The reaction CO +H, CH,O is, according to Léb [see 
Abstract No. 1149 (1906)], reversible in the presence of water. The author shows, 
with the aid of a glass electrisator, lowered into an oil bath, that the reaction is also 
reversible in the absence of water ,at 150° wn and ve at lower temperatures 


1518. Formation of Electrolytic Chromium. Q. (Zeitschr. 
Elektrochem. 12. pp. 829-330, April 27, 1906. }—-Experiments made by the author and 
W. Gittens with solutions of chrome-alum confirm the results of Carveth and Curry. 
{See Abstract No. 1510 (1905). ] 5 T. P. 


1619. Higher Forms of Combination of Silver. G. A. Barbieri. (cant 
Lincei, Atti, 15. pp. 500-504, May 6, 1906.)—The higher oxide of silver obtained 
electrolytically is not a true peroxide, as it does not in presence of acid reduce other 
on rich in oxygen, ‘such as manganese dioxide and potassium permanganate. 

D.H. J. 
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